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The following notice applies to any unclissified (including originally classified
and now declassified) technical reports released to "qualified U.S. contractors"
under the provisions of DoD Directive 5230.25, Withholding of Unclassified
Technical Data From Public Disclosure.

NOTICE TO ACCOMPANY THE DISSEMINATION OF EXPORT-CONTROLLED TECHNICAL DATA

1. Export of information contained herein, which includes, in some
circumstance@, release to foreign nationals within the United States, without
first obtaining approvae or license from the Department of State for items
controlled by the International Traffic in Arms Regulations (ITAR), or the
Department of Commerce for items controlled by the Export Administration
Regulations (EAR), may constitute a violation of law.

2. Under 22 U.S.C. 2778 the penalty for unlawful export of items or information
controlled under the ITAR is up to two years imprisonment, or a fine of $100,000,
or both. Urnder 50 U.S.C., Appendix 2410, the penalty for unlawful export of
items or information controlled under the EAR is a fine of up to $1,000,000, or
five times the value of the exports, whichever is greater; or tor an individual,
imprisonment of up to 10 years, or a fine ýf up t-, $250,n00, or both.

3. In accordance with your certification that establishes you as a "qualifi3d
U.S. Contractor", unauthorized dissemination of this information is prohibited
and may result in disqualification as a qualified U.S. contractor, and may be
condidered in determining your eligibility for future contracts with the
Department of Defense.

4. The U.S. Government assumes no liability for direct patent infringement, or
contributory patent infringement or misuse of technical data.

5. The U.S. Government does not warrait the adequacy, accuracy, currency, or
completeness of the technical data.

6. The U.S. Government assumes no liability for loss, damage, or injury
resulting frim manufacture or use for any purpose of any product, article,
syatem, or material involving reliance upon any or all technical data furnished
in response to the request for technical data.

7. If the technical data furnished by the Government will be used for commercial
manufacturing or other profit potential, a license for such use may be necessary.
Any payments made in support of the request for data do not include or involve
any )icense rights.

8. A copy of this notice shall be provided with any partial or complete
reproduction of these data that are provided to qualified U.S. contractors.

DESTRUCTION NOTICE

For classified documents, follow the procedures in DoD 5200.22-M, Industrial
Security Manual, Sec tion 11-19 or DoD 5200.1-R, Information Security Program
Regulation, Chapter IX. For tinclaprified, limited documents, destroy by any
method that will prevent disclosure of contents or reconstruction of the
document.
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1.0 SCOPE. This specification establishes the requirements 'n terms of Fcrm, 'it,
and FuncTon (F3) (including performance) for an Inertial Na,,igation Unit (,NU)

applicable to a broad spectrum of vehicles. It is the intent of this specification
to define the INU requirements such that multiple contractor designed and produced
hardware can be used interchangeable at the Line Replaceable Unit (LRU) level in any
given vehicle.

2.0 APPLICABLE DOCUMENTS.

2.1 Government Documents. The following documents shown form a part of this
specification to the extent specified herein. In the event of conflict between the
documents referenced herein and the contents of this specification, the contents of
this specification sha]l be considered as superseding requirementi.

SPECIFICATIONS AND STANDARDS
Miliary

MIL-B-5087B (2) Bonding, Electrical, and Lightning Protection, .or
31 Aug 1970 Aero-space Systems

MIL-E-5400T (1) Electronic Equipment, Aerospace, General Specification
5 Sept 1980 For

MIL-H-5606E Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and
29 Aug 1980 Ordnance

,,,..• MIL-T-5624L Turbine Fuel, Aviation, Grade JP-4 and JP-5
16 Jun 1980

MIL-E-6051D (1) Electromagnetic Compatibility Requirements. Systems
5 Jul 1968

MIL-M-7793D Meter, Time Totalizing
31 Dec 1969

MIL-L-7808H Lubricating Oil, Aircraft Turbine Engine, Synthetic
I Nov 1977 Base

MIL-A-8243C Anti-Icing and Deicing- Defrosting Fluid
17 Nov 1980

MIL-T-83133A (1) Turbine Fuel, Aviation, Kerosene Type, Grade JP-3
4 Apt 1980

MIL-H-83282A Hydraulic Fluid, Fire Resistant Synthetic Hydrocarbon
22 Feb 1974 Base, Aircraft

SNU 84-1, 211 FEBRUARY 1986
-1--



MIL-C-837338 Connector, Electrical, Miniature, Rectangular
10 Dec 1980 Type, Rack to Panel, Environmental Resisting, 200

Degrees C Total Continuous Operating Temperature,
General Specification For

HIL-HDBK-217D Reliability Prediction of Electronic Equipment
15 Jan 1982
Notice 1
13 Jun 1983

NIL-STD-108E Definition of and Basic Requirement for Enclosure for
4 Aug 1966 Electric and Electronic Equipment

MIL-STD-130R Identification Marking of U.S. Military Property
5 Aug 1977

MIL-STD-415D/ Test Provisions for Elictronic Systems &
Notice 1 Associated Equipment, Design Criteria For
1 Oct 1969/
8 Oct 1971

MIL-STD-454G/ Standard General Requikements for Electronic Equipment
Notice 3
1 Mar 1976/
10 Sept 1981

MIL-STD-461A/ Electromagnetic Emission and Susceptibility Requirements
Notice 3 for the Control of Electromagnetic Interference
1 Aug 1968/
1 May 1970

MIL-STD-462/ Electromagnetic Interference Characteristics,
Notice 2 Measurements of S31 Jul 1967/
1 May 1970

MIL-STD-471A/ Maintainability Demonstration
Notice 2
27 Mar 1973/
8 Dec 1978

MIL-STD-704A/ Electric Power, Aircraft Characteristics and
Notice 3 Utilization of
9 Aug 1966/
11 Apr 1973
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I
NIL-STD..781C/ Reliability Tests Exponenti&l Distribution
Notice 1
21 Oct 1977/
20 Mar 1981

MIL-STD-810C/ Environmental Test Methods and Engineering Guidelines
Notice 1
10 Mar 1975/
07 Apr 1981

MIL-STD-882A System Safety Program Requirements
28 Jun 1977

MIL-STD-883A(l) Test Methods and Procedures for Microelectronics
15 Nov 1974

MIL-STD-1472C Human Engineering Design Criteria for Military Systems,
2 May 1981 Equipment and Facilities

MIL-STD-1553B/ Aircraft Internal Time Division Command/
Notice 1 Response Multiplex Data Bus
21 Sep 1978/

- 7eb 1980

9 IL-STD-1589C JOVIAL (J73)
6 Jul 1984

MIL-STD-1750A Sixteen Bit Computer Instruction Set Architecture
2 Jul 1980
Notice 1
21 May 1982

DOD-STD-1686 Electrostatic Discharge Control Program for Protection of
2 May 1980 Electrical and Electronics Parts, Assemblies and Equip-

ment (Excluding Electrical]y Initiated Explosive
Devices) (Metric)

MS17327E Meter, Time Totalizing, Miniature Digital 115V, 400Hz
31 Dec 1969

MS25083K Jumper Assembly, Electric Bonding and Current Return
8 May 1980

MS25271E Relay, 10 Amp, 4 PDT, Type I, Hermetically Sealed, Solder
3 Nov 1975 Hook

MS27505E Connector, Receptacle, Electrical, Back Panel,
Mounting Box Flange, Crimp Type, Bayonet Coupling, Series 1S 11 Jul 1980
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HS33660A Tubing End, Rose Connection, Standard Dimensions For (ASG)

28 Oct 1959

Federal

FED-STD-595A Color

1 Feb 1980

General Dynamics

16ZEO12C Critical Item Development Specification for the F-16 Fire
27 Jul 1976 Control/Navigation Panel

FZM-6632 F-16 INU Interface Discussion and User.s Manual
14 Jan 1977

16PP303 F-16 Avionics System Interface Control Document For Block
10 Jun 1982 25 Aircraft

OTHER PUBLICATION

AFM 39-1 Airman Classification Manual

29 Dec 1969

AFSC LIR 1-4 Design Handbook for Electromagnetic Compatibility

AFSC Di 1-6 Design Handbook for System Safety-

I'AR 121-89, Doppler Radar and Inertial Navigation Systems
Appendix G
29 Apr 1972

OSHA Standard Code for Federal Regulations S
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3.0 REQUIREMENTS,

3.1 Item Description. This Inertial Navigation Unit (INU) shall be a
self-containedall-actitude navigatiou set providing outputs ot ilneat d1d
angular acceleration, velocity, position, heading, attitude (roll, pitch
and azimuth), baro-inertial altitude, body angular rates and time tags.
The INU shall require vehicle electrical pover, turn-on and mode commands,
initialization data, and barometric altitude data for unaided inertial
operation. In addition, the INU shall be capable of interfacing with ý.T
external computer, via serial digitai multiplex lines, which car request
data and transmit update data based on their avionics sensors (e.g.,
LANTIRN, doppler radar, position fixes, GPS, etc.). The aircraft inertial
navigation system shall be comprised of three (3) Line Replaceable Units
(LGRs):

a. Inertial Navigation Unit (INV)
h. Control Display Unit (CDU) (Reference only)
c. INU Mount (Reference only)

3.1.1 Item Diagram. FIGURE 1 is a pictorial description of the three (3)
LRUs which compr se a typical inertial navigation system vith standard
interconnecting wiring shovn for reference only.

3.1.2 Interface Definition. The signal interface between the INU and
vehicle avionics shall conform to the input/output signals listed in
Appendices I, II, III and VI. The parameters which the INU shall provie

to and receive from other vehicle-avionics shall be grouped into message
sets as referenced In the appendices and shall be available 3 seconds
subsequent to receipt of- the I14U Turn-On discrete. Serial digital data
transfer between the INU and other avionics subsystems shall be
accomplished in accordance with Appendix VI.

3.1.2.1 Bus Control. In accordance with Appendix VI, paragraph 60.4.4.

3.1.2.1.1 Data Bus Redundancy. in accordance with Appendix VI, paragraph

60.4.4.2.2.

3.1.2.1.2 Bus Address. In accordance with Appendix VI, paragraph
60.4.2.2.22..

3.1.2.1.3 Status Word Bit Assignment. In accordance with Appendix VI,
paragraph 60.4.2.2.3.

3.1.2.1.4 Mode Commands. In accocdznce with tppendix VI, paragraph
60.4.2.2.2.7-.

3.1.2.1.5 Input/Output (I1/0). The 1/0 shall contain registers and the
associated Thg-T -ncessary to receive and transmit serial binary coded
decimal (BCD) and binary (BNR) data. Analog :/O shall be comprised of
solid-state devices and external excitation shall be used for all
digital-to-analog signals. 28 VDC disrete signal power shall be furnished
by the vehicle DC bus through pins 5 ai l 6 of connector J132.

SNU 84-1, 28 FEBRUARY 1986
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Aircraft Subsystems/Power

CDU (Reference Only)

/" INU Mount

Inertial Navigation Unit (INU) (Reference Only)

FIGURE 1 - INERTIAL NAVIGATION SYSTEM
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9 S.'32 Chavacteristics.

3.2.1 Performance. These performance requirements apply for all flight

and ground environments called out in paragraph 3.2.5 and subparagraphs

thereof. The INU shall be capable of determining position, velocity,

heading, accelerations, body rates and attitude to the accuracies specified

herein in an autonomous mode from take-off to landing after a ground

alignment in any of the following modes:

a. Gyrocompass (GC)
b. Stored Heading (SH)
c. Best Available True Heading (BATH)

3.2.1.1 Position Accuray. The INU shall provide present position

determination with a Radial Error Rate (RER) of 0.8 nmi/h (1.48 km/h)

Circular Error Probable (CEP) or less for flight times up to one hour aftey

a complete gyrocompass or a stored heading alignment. For fligLt times

greater than one hour (with a gyrocomipass alignment), the INlU shall meet

the performance requirements set forth for the civil environment (FAR

121-89, Appendix G) which states that "... the Inertial Navigation System

must meet the following accuracy requirements, as appropriate:

a. For flights up to 10 hours duration, no greater than 2.0 nmi/h

(3.7 km/h) of circular error on 95 percent of systems flights completed is

permitted.

b. For flights over 10 hours duration, a tolerance of +20 nmii (37 kmi)

cross-track and +25 nmi (46 km) along-track on 95 percent of systems

flights completed is permitted...

I 2.1.2 Velocity Accuracy. IAW Table I.

3.2.1.3 Acce]ration Accuracy. IAW table I.

3.2.1.4 Attitude Accuracy. IAW Table I.

S
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3.2.l.5 Altitude Accu,:acy. The steady state baro-inertial V1 titu le !rr')r
shall not exceed 159 feet, whenever valid barometric pressurt altitu'1{ i;
being received by the INU.

3.2.1.5.1 Performance of the Vertical Channel. The INU shall. ac-cept "
scale/step inputs without overflowing registers, peak vertic;al veioc W
error during the dive flight profile does not exceed 2.0 fps, and vertical,
velocity and acceleration outputs comply with the accuracy and jitter
requirements specified in Appendix 2 of this specification.

a. Barometric Pressure Altitude Input. The barometric pressur÷
altitule input shall have transient errors as large as 500 ret with 1.1
seconds lag during steep dives. Errors of 2,000 feet in baro-netri.:
pressure altitude from level flight prior to the dive tr, fev,. flight arter
the dCv, shall occur. Full scale/step inputs during level ligqht slall
Occ u r.

b. Dive Flight Profile. The dive flight profiLe shall I,! ,, 'i ed -;
follows:

Pull-Down into 1)ive 4 j

Dive Angle 60 degr'Ž>•
Sink rate 750 fps
Pull-.Up to Level 4 9
Durationi ( flv l V1ight to level flight) 60 sec-onds

3.2.L.6 Reactiun Times. Reaction time requir,.ments are ai shown in Tabt?
I. All times i1-nCld-ew,5rm-.up time. A signal shall be provi•ed to the CD'
to select a steady "NAV RDY'C tight when the systm will support deqradei
navigation.

3.2.L.7 Lati-tude Range. The INU shall meet the reauiremnfnt! , t-. C
specifica aon for all alignments between 78 degre~es anlth 'n;• "3 *i:,g',
South latitudes.

3.2.1.8 Vehicla Motion During Grou,id Alignment. The INU ;h~ll mp,eot the
requirements of this specifTcation for ground alignments when subject ,d ,
normal wind buffeting and normal ground maintenance acti ,'i ties. ?.
vehicle motion during alignment wilt be characterized by 0.05g at 1-0 Hlz
lateral displacement, plus a 2 cm movement in 1.5 se.:onds it the I1-at
opportune moment daring alignment.
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FULL DEGRADED EIA SH BATH AT?SGC GC

5N ?IME(HAAIHUH) (min) -8.0 1.5 8.0 '* 1.5 -. 5.
• •F0 TO 71 DEGREES CELSIUS) - - TAXI1

- - 4.0 *

POSITION ACCURACY (nml/h)

M-IGHT : ýt.o (CEP) 0.8 5.0 0.5 0.8 - "
FLIGHTS ) and S10.0 h (95%) 2.0 - 2.0 -
P*iCHTS 10.0 h

CROSS TRACK ./- 20 - ./-20 ..
ALONG TRACK ./-25 - */-25 -

VELOCITY ACCURACY
LIRA MXY) 1 min (fps) 2.5 RHS* - 0.15 *** 5.0 MilS -

2 min (fps) 2.5 RNS* - 0.3 *** - - .
5 min (fps) 2.5 RHS* - 0.4 *** -

5 min (fps) 2.5 RXiS* - 2.0 RMS* -
LINEAR (Z) (fps l0S) .0 * - 2.0 * 3.0 -0
JITTER (X,Y,Z) (fps lMS) 0.002 * - 0.002 * - - -

LINEAR (N,E) (fps RMS) 2.5 * - 2.5 * - - -

JITTER (NE) (fps RlS) 0.125 * - 0.125 * - " -

ANGULAR(P,Q,R) Odeg R1S) 0.043 * - 0.043 * - - -

JITTER (P,Q,R) (deg RJS) 0.02 * - 0.02 * - - -

ACCELERATION ACCURACY
LINEAR(X,Y,Z) (ft/s/s M•S) 0.064 * 0.064 * - -

# TrER(Y,Y,Z) (ft/s/s RHS) 0.1 * 0.1 * - -

W EAR (LATERAL, LONGITUDINAL,
.•...MA•L) " (ft/i/s R1S)' 2.0 - 2.0 * - -

JITTER (LATERAL, LONGZTUDINAL,
NORMAL) (ft/s/s RMS) 0.1 * - 0.1 • . .. .
A.W,I;LAR (Jeg/s/s) 10.0 10.0 - - -

i JIT tR ANGNLAR (deg/sls) 0.5 * - 0.5 * - -

STATIC ArTTITUDE
TL--or-fTd-C-, 7 zimuTr)

DIGI;AL (dog P.1$) 0.05 0.1 0.05 0.1 0.1 -

ANALOG (0•eg RMS) 0.067 0.1 0.067 0.1 0.1 -

"-RUE BAW•G (deg) 0.1 .MS 0.5 RMS 0.1 $MS 0.1 gMS - 15/h
KAG HEADING kog) 0.2 RNS 1.0 R.I$ 0.2 lRS 0.2 RMS - 15/h
JITTER ([IGITAi ,ANALOG.TRUL
AND HAG HEADINGS) (deg MS) 0.018 - 0.018 .

FOR FLIGHTS UP TO TVO HOURS
** 8 MIN GC ALIGN, TAXI TO NEV BEADING 70 DEGREES DELTA, 4 MIN GC ALIGN

ONE SIGMA VALUE

TABLE I - ?ERFOP4AMNCE REQUII'ENENTS

SNU 04-1, A'DI 2, CHANCE -'OTICE 1, 5 KAY 1987
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3.2.1.9 INU Functions. The INU shall provide the following functions:

a. Present position and Waypoint/Markpoint Insection. Provide for
manually inserting local geodetic latitude ind longitude (L!L), and alpha
numeric Universal Transverse Mercator (UTM) coordinates via the MUX •
Entry of destination coordinates into the TNU shall be implemente 5
follows:

(1) Destination zero shall jutomatically be loaded with the present
position when preint position is entered during normal alignment whether
using G/L or UTM coordinates.

(2) Entry of L/L into a selected destination (Present Position or
Waypoint/Markpoint) ir. the INU via the CDU shall set a memory bit internal
to the INU recording that destination as a L/L entered destination. The
same spheroid as that entered during the last UTM entry for that
destination shall be used. Once a destination has been recorded as a L/L
entLerod destination, the entry of UTM coordinates into that location witl
cause the following to occur:

(a) If a UTM entry is made where only the spheroid number is
different from that transmitted by the INU for that destination, the INU
shall interpret this UTM entry as a change of spheroid only. Whereupon the

UTM coordinates will be updated to reflect that same location on the earth
in the spheroid just entered with the destination still recorded in the INU
as being L/L entered.

(b) If, however, a UTM entry is made where either the grid zone,

100,000 meter area, eastings or northings change from that transmitted by

the INU for that destination, the INU shall accept this UTM entry as a nj*ý,

entry and flag it internally as a UTM entcred destination.

(3) Entry 'of a new UTM location into a destination in the INU whicn
ha., been previously recorded as a UTM entered destination shall be accepted
an] implemented in total even if the difference between the old and newly
encered UTM destination is only a change in the spheroid number. N

corresponding change will occur in the L/L output from tho INU.
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O 3.2.1.9 a. (cont'd)

(4) Markpoints aic ,oimally enlteu either by operator manual en'ty,
by depressing he MAhiR b.,,.:on an the QDU, or by jepressing the designate
switch. Using one cf the last two methods listed, the value of present
position (P[OS. is automAtically insuried into .he next aileble marknoint
location. If h0e next maukpoint lo,:a':ior, is the .ected steerpcint, t t

rot avaiipble. in this case, th,: vaiue &r PWS is inszy!?d into 0':

markpoint location following the selected steerpoint. The following azý

examples of markpoint entries:

(a) Last markpoint A; current steerpoint C; pilot depresses
MARK; PPOS is inserted into markpoint B.

(b) Last markpoint B; current steerpoint C; pilot depresses
MARV, vPOS is ,isert•o into markpoint 9 since C is the steerpotnt.

b. Align Status. Provide an align progress indication during aiignmen
that signifies expected performance if the navigate mode is selected at an)
point in time, and an indication when the alignment is sufficiently
accurate to provide the specified pertormance.

c. Calibration. Calibration shall be required no more frequently than
60 days for systems which have a CDU selectable "CAL" mode methanized (see
paragraph 3.2.1.10 h.). Systems not mechanizing the selectable "CAL" mode
shall require oalibration no more frequently than 18 months.

d. Automitic Magnetic Variation Computation. The INU shall
amtomacically compute magnetic variation (MV) in all regions of the earth.
Above 72 qorth latiOude or below 60 Scuth latitude, computed NV shall be
based oin longitude and 72 degrees North or 60 degrees South latitude. MV
From, this computation shall be added in the INU to true heading in the

c•.nputation of all magnetic heading outputs; however, it MV has been
manually' entered, it shall be used in lieu of computed NV. The ability to
select or deselect any manually entered MV shall be controlled by DO1-C2
bit 12. The accuracy of the NV computation shall be +/- 0.2 degrees
assuming that reference data (similar to C-141 table, "GEO NAG" with
coefficients and partials, or equivalent) supplied by the government is
errorlers.

e. S;elf-Test. Provide for inflight and on-the-ground self-test ti
monhiuo INU operation and provide an appropriate indication when the INU i;
not optraeing properly in addition to transmitting a degraded mode
signal(s) to o.her equipment. Fault codes for the INU malfunctions shall
be stored in the non-volatile memory.

f. Att•itde. :,ktermine and maLntain a continuous knowledge of the
vehicle attitude re~ative to local geodetic vertical, transmit roll, pitch
and platform azimuth (X axis displac,'eut from INU boresight) to other
equipmet t, and serve as a back up attitude reference in the "ATTr mode.

g. Tr,ý' ,iading Determine and maintain a continuous knowledge of the
vehicle longitudinal axis azimuth relative to true north, and transmit true
heading to othur e",aiijment or accept trup heading as manually inserted via
the C'itU during a bA':H alignment.

SNU 84.i, AMDT 1, 13 FEBRUARY 1987
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3.2.1.9 (cont.d)

h. Acceleration. Determine and maintain a continuo-is knowledge of the
vehicle acceleration and transmit the three orthogonal accelerations in the -

INU reference frame (X, Y, and coriolis/local g corrected Z) to other
equipment; the North, East and Vertical accelerations, and bodyaccelerations.

t. Velocity. Determine and maintain a continuous knowledge of the
vehicle velocities relative to the ground and transmit the three orthogonal
velocities in the INU reference frame (X, Y and cortolls/local g corrected
Z) and angular rates (p, q and r) to other equipment.

J. Present Position. Continuously compute and make available for
display, vehicle present position altitude and geographic latitude/
longitude coordinates. Latitude/longitude coordinates shall also be made
available in alpha-numeric UTH coordinates for transmission tn other
equipment.

k. Position Update. Correct present position while airborne by (1)
overflying a known position vhich has been inserted via the data bus or (2)
accepting present position signals via a correction vector. When either
the "AUXILIARY" or "OVERFLY" update mode described in paragraph 3.2.1.10g
herein is selected, the difference between TIU computed present position
and the actual known position (however inserted) shall be computed as N/S
and E/V errors in nautical miles and tenths and transmitted via the data
bus for display At the CDU (note exception in paragraph 3.2.1.10 g.(3)(a)
for the unique CDU interface). When the "AIR ALIGN" update mode described
in paragraph 3.2.1.10g herein Is selected, the present "pure inertial"
position is replaced with the input sensor present position signals
contained in the correction vector.

1. Steering. Compute and make available as outputs course, course
deviation, range to destination, time to destination, ground track and
steering error for steering to any of 10 destinations and six Markpoint
locations. When the INU is interfaced with the Unique CDU, three
Harkpoints may be transmitted to the INU on the HUX bus under external
computer control, or three Markpoints may be established internal to the
INU in response to a CDU Hark command. When the INU is interfaced with a
Generalized CDU, three Markpoints may be transmitted to the INU on the HUX
bus under external computer control, or six Markpoints may be transmitted
to the INU from the CDU or established internal to the INU in response to a
CDU mark command or a Designate Discrete Hark Command when an overfly fix
(Function Select Code 00101) is not being commanded.

m. Back Up Bus Control. Serve as a back up controller for a maximum of
two serial data buses.

n. Back Up A~i.tude. Serve as a back up attitude reference.

SNU 84-1, 28 FEBRUARY 1986
12- S



S 3.2.1.9 (conrid)

o. Auto-mode Transition. Detection of motion that will cause INU
alignment degradation beyond the INU's ability to provide performance IAW
Table I shall result in the INU automatically transitioning to an
appropriate in-flight mode, i.e. ATTITUDE or NAVIGATE. This event shall be
tecordec. in the INU Align Events history. Activation of this mode shall.
not inhibit RE.R calculations nrovided that norral alignment criteria havw
been otherwise ';atisfied. This event shaJl not prevent the performance ot
EIA provided that the normal alignment criteria of paragraph 3.2.1.10 c.(2)
have been otherwise satisfied.

p. Mode Status. A mode status indicatim in the form of a mode word
shall be provided to the interfacing veav 't •stem via the serial digital
lines indicating an INU controlled nodf :atus, including indication of
when a position and velocity update is are. ~d.

q. Non-Volatile Memory Storage. .;e INU shall provide sufficien!
non-volatile memory storage capability to retain a history of
destination/markpoint coordinates, initialization coordinates and heading,
specified alignment and navigation events, results of self tests, and
record of navigation performance on previous flights to include, as a
minimum, INU stindard MISC PARAMETER/READ functions coded 132,133,and 0 to
100 inclusive.

(1) Record of ALIGN Events. INU standard MISC PARAMETZR 62 shall
be used to provide the record of ALIGN Events. The MISC PARAMIETER/READ
output address where this record is stored shall be cleared and the current
ALIGN events record shall be stored at each ALIGZ4-TO-NAV or
ALIGN-TO-ATTITrDE transition. The folloving octally coded ALIGN events
shall be provided as one of the contractor unique MISC PAANIMTER/READ
outputs:

000(101 BATH ALIGN
000010 SH ALIGN
000100 Auto-mode transition
001000 Early selection of NAV (degraded NAV)
010000 Align re-entry (for any reason)
100000 Present position not entered (degraded NAV)

(2) R,!cord of Time in the ALIGN Mode. INU standard MISC PARAMETER
63 shall he us,'d to provide time in ALIGN mode. The time shall be updated
at each ALIGN-'ýO-NAV or ALIGN-TO-ATTITUDE transition and shall be formatted
as "XXXX.X" mtiutes.

(3) Record of NAV Events. INU standard MISC PARAMETER 64 shall be
used to provide the record of NAV events. NAV shall be stored as they
occur and clzared it each ALIGN-TO-NAV or ALIGN-TO-ATTITUDE transition.
The tolloring )ctally coded NAV events shall be provided as one of the
contractor unique HISC PARAMETER/READ outputs:

0001)01 OVERFLY update accepted
000J10 AUXILIARY update accepted
000100 AIR ALIEN update accepted
00100 Cumulative CEP update accepted

SNU84 ', AMDT 1, 13 FEBRUARY 1987
-13-



3.2.1.9 q. (cont'd)

(4) Record of time in the NAV mode (includes the OVERFLY,
AUXILIARY and AIR ALIGN update modes). INU standard MISC PARAMETER 65
shall be used to provide the record of time in the NAY mode. The time
shall count up during NAV, freezing on the last value when switched out of
NAV, resetting and counting up anev at each ALIGN-TO-NAV transition. It
shall be formatted as "XXXX.X" minutes.

(5) Mission RER. INU standard MISC PARAMATER/READ code 19 shall
be used to provide the mission RBR. This RER shall be automatically
computed by the INU and output for display upon receipt of a MISC
r'.RANETER/READ code 19.

(a) Mission RKR shall be formatted as "RBRX.X" except that
"RIR NA"shall be output vhenever any of the folloving conditions exist:

(1) A BATH, SN, or degraded performance alignment

vas performed

(2) AIR Aý.IGN update has been accepted by the INU.

(3) Prezent groundspeed exceeds 50 knots.

(4) The INU is in the A'"ITUDE mode.

(b) Mission HER shall be output as "REP9.9" whenever the
actual value equals or exceeds 9.9 nmi/h.

(c) The mission RER shall be computed by dividing
displacements distance by the elapsed time in the NAY sode. Displacement
distance shall be computed by the converting the distance betveen the
selected Destination Vaypoint/Markpoint (DEST VP/NP) Latitude/Longitude
(Lat/Long) and the "PURR INERTIAL" Lat/Long to radial distance in nautical
miles. Note that manual or semi-automatic updates shall not inhibit
computation of mission RER, since "PURE INERTIAL" values are used.

(d) When terminating a mission, the operator must identify
the terminal base location to the INU in order that the INU may compute a
valid mission RER. This is accomplished by insuring that the selected DEST
VP/NP at the time MISC 19 is enterred, contains the coordinates of the
terminal base. However, selection of a different DEST VP/NP shall caused a
nev mission RER to be computed and output. The "PURE INERTIAL" and
terminal base position data used for computing the mission RER shall be
stored in HISC registers as follows:

(1) MISC 22 Terminal base Lat
(2) MISC 23 Terminal base Long
(3) MISC 24 "PURE INERTIAL" Lat
(4) MISC 25 "PURE INERTIAL" Long

SNU 84-1, 28 FEBRUARY 1986
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S_ 3.2.1.9 q.(5) (cont.d)

(e) Upon INU shutdown, the last calculated mission RER, that is,
the value when MISC 19 was last entered, shall be stored in the INU
non-volatile memory for potential use in computing the cumulative CEP
history, and shall be available for output to the display during the next
ground alignment. During align, the value in HISC 19 shall never be
recNmputed. Insertion of data into MISC 19, 22, 23, 24 and 25 via the MiSC
PARAMETER INSERT function shall be inhibited. MISC locations 19, 22, 23,
24 and 25 shall be cleared on all Align-to-NAY transitions.

(f) If no mission RER is requested during a mission, or if "RER
NA" was output when MISC 19 was last selected, the Operational Flight
Progrpm (OFP) will regard RER computation for that mission as invalid.

(g) Each time HISC 19 is selected, new mission RER computations
shall take place, until HISC 20 (paragraph (6) below). has been selected.
At that time the value in HISC 19 vill remain until the next Align-to-NAV
transition, or until cleared (Paragraph 3.2.1.9 q.(7) below).

(6) Cumulative CEP History. INU standard MISC PARAMETER READ Codes
20 and 21 shall be used to provide a recent history of navigation CEP
performance.

(a) While in the NAV mode, entry of HISC 20 shall cause the
cumulative CEP to be updated with the last valid mission REl (MISC 19),
provided that the last mission RER Is less than 2.5 nmi/h. The output
format for cumulative CEP shall be "X X.X", vhere the first character shall
be the sample size N, which shall be less than or equal to 8, and the last
three characters shall be the cumulative CEP to the nearest tenth nmi/h.

(b) If the mission RER (NISC 19) vas grea er than or equal to
2.5 nmi/h (Operator "Write-up" criteria for a single flight), the output of
MISC 20 shall be "SQUAWK'' in lies of the cumulative CEP. In this case the
mission RER (MISC 19) shall freeze, but no calculation of cumulative CEP
will take place. This mission RER may be included in the cumulative CUP
during the following alignment by entering a MISC 20.

(c) If the mission RER (MISC 19) vas "RER NA'', entry of MISC 20
would result in the same values as the last valid cumulative CEP
calculation. That is, a new calculation vill not be made. This applies to
both the ALIGN and NAV modes.

(d) Entry of MISC PARAMETER READ Code 2' at any time results in
the display of the Last Cumulative CEP computed us ig MISC 20. This MISC
register is used for display oiily and does not cause any calculations to be
performed.

(e) Only one cumulative CEP calculation may be made during a
mission. In this case i mission is defined as a NAV run followea by an
alignmett.

t SNU 84-2, 28 FEBRUARY 1986
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3.2.1.9 q.(6) (cont.d)

(f) The computation of the cummulative CEP shall be IAW
paragraph 6.2 contained herein. Reference on this subject is ASC( AIR STD
53/16, 24 Oct 1984.

(g) MISC registers 26 through 33 shall contain the last 8
mission RERs where the oldest RER is in MISC 26 and the most curcent is in
MISC 33. The cumulative CEP calculation shall include only the last 8
mission RSRs. Therefore, when HISC 26 through MIS 33 are filled, new
mission RERs into MTSC 33 vill 'dump" old mission RERs out of MISC 26.
These "bumped" values are no longer included in the CEP calculations, and
are no longer available for display. The format of MISC 26 through MISC 33
shall be the same as that of MISC 19. Insertion of data into MISC 26
through MISC 3P, and into MISC 20 via the MISC PARAMETER INSERT function
shall be inhibited.

(h) Once MISC 20 displays "SQUAWK" as a result of meeting the
operator "vrite-up" criteria for a single flight, the following tabulated
reject criteria, as a function of the number of missions included in the
cumulative CEP history (MISC 21), shall be used in determining vhether the
system has "failed" to meet specified-navigation performance.

NO. MISSIONS REJECT IF CEP
1 >/= 2.6 nmI/h
2 >/= 2.1 nmi/h
3 >/- 1.9 nmt/h
4 >/- 1.8 nmi/h
5 >/. 1.7 nmi/h
6 >/. 1.7 nmi/h
7 >X. 1.7 ami/h
8 >/. 1.6 nmi/h

(I) Example of RER/CEP operation: Suppose that at the end of a
flight the operator selects HISC 19 which equals "RER3.0" and then selects
MISC 20. A "SQUAWK" will appear in the MISC 20 location alerting the
operator to Iprite-up" the system. During the next alignment, maintenance
personnel have the opportunity to include this last RER in the cumulative
CEP if desired. The decision is made by examining:

MISC 19 (RER 3.0)
MISC 21 (history of CEP)
MISC 22-25 (Terminal Base/"Pure Inertial" coordinates

to see if proper terminal position was used)

If it appears that this f.s truly a valid RER, then it is
included in the CUM CEP by entering a MISC 20. If it appears that this was
not a valid RER, then HISC 20 is not entered and this RER will not be
included.

SNU 84-1, 28 FEBRUARY 1986
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3.2.1.9 q. (cont.d)

(7) Clearing Cumulative CEP history. Insertion of the word "ZERO"
into HISC 21 where "ZER" are ASCII alpha characters and "0" is an ASCII
zero vili cause HISC 19 through MISC 33 to be cleared.

(8) Miscellaneous output data format. The output format for HISC 19
through MISC 33 displays (107-30 through 107-32) shall be ASCII coded alphd
numeric characters spaced as follows:

(a) MISC 19 IRI1TT!T71
MISC 20 and 21 XI I IXI.IXI
MISC 26-33 LBIILI

(b) MISC 19 [TYFII 9
MISC 20 ISIQIiJAIVIKI

(a) MISC 22 and 24 F1WfRT¶I1 where D. degrees
MISC 23. and 25 HDIDDHIMIT! M. minutes

T. 1/10 min

(9) Retention of DEST VP/HP information. The DEST VP/MP table
existing at turn-off shall be recallable In Its exact form upon subsequent
turn-on's.

(10) INU ONIOFF Cycles. The number of INU on/off cycles accumulated
since last INU repair shall be stored in MISC'PARAMETER READ location 34.

r. Baro-Inertial Altitude. The INU shall compute and output
baro-inertial altitude. This altitude shall be generated from internally
derived inertial data and externally derived barom'ric pressure altitude.
The baro-inertial altitude mechanization shall be optimized for vertical
velocity accuracy and quick response during all flight situations. Short
term inertial altitude shall be derived by do-Able integration of vertical
acceleration. Long term baro-inertial altitude shall be damped by
barometric pressure altitude. Baro-inertial altitude shall become valid 90
seconds after receiving valid barometric pressure altitude. The INU shall
set the Altitude Loop Bit in the INU Control Vord to logic "1" to signal
that the baro-inertial altitudi is invalid.

However, the INU shall not indicate an INU failure under this condition
and shall continue to compute and output baro-inertial altitude. While in
the align modes, the Altitude Loop Bit shall be set imneelately upon
detecting that valid barometric pressure altitude is n~t being received by
the INU. While in the NAV mode, the Altitude Loop Bit shall be set upon
detecting that valid barometric pressure altitude has not been received for
5 seconds. The Altitude Loop Bit shall be re-set to logic "0" upon
subsequent receipt of valid barometric pressure altitude and
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3.2.1.9 r. (Cont.d)

baro-inertial altitude becoming valid. During periods that the INU is not
receiving valid barometric pressure altitude, the INU shall assume, for
computation purposes, that the barometric pressure altitude is equal to the
internally derived inertial altitude. Thus, the vertical channel of the
INU will track the accelerometers during this period. However, if this
period exceeds 5 minutes, the INU shall assume, for computation purposes,
that the barometric pressure altitude becomes fixed at the bazo-inertial
altitude existing at the 5 minute point. Without respect to the time
period that has elapsed since last receiving valid barometric pressure
altitude, the INU shall provide valid baro-inertial altitude outputs within
90 seconds of receiving valid barometric pressure altitude.

s. Miscellaneous Parameters Insert/Read. The INU shall provide the
capability for storing/retrieving miscellaneous data via the miscellaneous
parameter read and miscellaneous parameter insert functions (Appendix VI,
Section I, FORMATS IX, X). This miscellaneous parameter storage shall
consist of INU standard miscellaneous parameter data (see 3.2.1.9q atove)
and contractor unique miscellaneous parameter data.

3.2.1.10 Selectable Modes. The INU shall be capable of operating in the
modes contained herein. These modes shall be selectable from the CDU via
the serial data bus, except for the Standby (STBY) mode. Turn-on and
Attitude (ATT) modes are hard-vired discrete inputs. These discretes take
priority over the serial data bus commands in all cases. Serial data bus
mode commands shall have a 1 Hz filter in the INU to prevent inadvertent
mode transitions which are possible with CDU rotary switches. During the
alignment modes, the INU shall provide signals to an outside source which
are adequate to determine the covariance matrix of the errors in the INU
output signals.

a. "Off Mode". All input power shall be removed from all INU circuits S
except for (1) input EMI filter loads, and (2) for simple circuits required
to respond to the power-on command. The INU can only be turned off via the
serial data bus or by the absence of the INU "on" discrete.

b. "STANDBY" mode. Following turn-on, the system shall enter the
STANDBY mode. The INU shall not enter any mode until a valid function
select code is received. The STANDBY mode is otherwise not a selectable
mode. While in STANDBY mode, all navigation data outputs shall be set to
zero, null or invalid as appropriate. All input messages may be received
and processed. The system shall respond to all mux bus data requests.

c. "GC" Alignment Mode. This is the primary alignment mode. In this
mode, present position shall be entered via the CDU, then a gyrocompass
alignment shall be performed in azimuth to determine the vehicle true
heading. During alignment, the INU shall compute, and make available for
display at the CDU an alignment status indication which is proportional to
navigation performance. The INU shall provide a signal for selection of a
flashing "NAV RDY" indication on the CDU when the set will provide
performance as specified in paragraph 3.2.1. Also, a signal shall be
provided to select a steady "NAV RDY" indication on the CDU not liter than
the time specified in TABLE I so "NAV" can be entered (at the olerator.s
option) to give a degraded performance rapid gyrocompass capabilit).
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3.2.1.10 co (cont'd)

(1) Degraded Performance. Two types of degraded performance GC"
alignments shall be available: early selection of the NAV mode prior to
the flashing NAV RDY indication, and full GC alignment to the previous
flight terminal position. When Interfaced with the unique CDU, entry of
present poslion Ahall terminate a degraded performance alignment and
initialize a ZE11 performance alignment which shall terminate with a
flashing NAV RDY indication. Failure of the operator to enter present
position shall result in a potentially degraded performance alignment which
shall terminate with a flashing NAV RDY indication. When interfaced witi'
the generalized CDU, insertion of present position within two minutes ot'
start of align shall result in full GC performance eight minutes aftet
start of align. Siould prese.t position be entered after two minutes of
start of align, th,v alignment is restarted and full GC performance is
obtained eight minutes after insertion of present position. Failure of the
operator to enter present position within the allowed time shall result in
a potentially degraded performance alignment to the "inertial display"
position stored from the previous flight, and the NAV RDY indi-ation snall
remain steady. Termination of this alignment mode shall be signaled to the
operator via a bit in an INU Control Word and time and statuu indications
transmitted via INU to CDU message, word 107-19.

(2) Enhanced Inter:upted Align (EIA). The INU shall incorporate an
Interrupted Align capability to enhance the functional operation of ground.
alignment. This capabillty shall allow the operator to suspend noroaJ GC
or SB Align operation, taxi the aircraft to a different position on the
ground, and resume the susoended alignment without degradation of -nitia1
performance. Transition 'rem GC or SB Align to Interrupted Align shall be
accomplished by selection of NAV mode via the DOI-01 Function Select Code
(FSC) or by auto-mode transition, consistent with paragraph 3.2.1.9 o.
Once in the EIA mode, normal alignment is resumed by simply selecting GC
Align via the DOI-O1 FSC. When EIA is accomplished via auto-mode
transition, selection of the NAY mode, followed by the GC Alin FSC, shall
be required to continue the alignment process. Transition to Interrupted
Align shall be allowed anytime after "Degraded NAY Ready" (106-01 bit 6 or
I01-01 bit 6) indication is provided. After the first two minutes of
initial alignment, Present Position entry during the alignment period shall
result in a new GC alignment being initiated. A ground speed in excess of
5v knots shall disabled the Interrupted Align capability, and any
subsequent selection of GC Align from the NAV mode shall result in a
restart of CC Alignment.
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3.2.1.10 c. (2) (cont'd)

In addition to its functional benefits, Interrupted Align shall provide
enhanced performance lAW Table I vhen the folloving conditions are met:

(a) The INU will complete a full performance GC Alignment.

(b) The vehicle shall be taxied in NAV mode to a new heading at
least 70 degrees different from the heading used for the
initial GC Align. The taxi time shall not exceed 10 minutes.

(c) After the taxi maneuver, GC Align shall be continued for a
minimum of four minutes.

(d) The maximum vehicle constant acceleration from take-off
through the first five minutes of flight is 3.5 fps2.
The maximum vehicle acceleration for the first 10 seconds
of take-off roll is 13.0 fps2. The maximum peak
acceleration after the first 10 seconds of take-off roll
through the first five minutes of flight is 7.0 fps2.

Since the full GC performance accuracy is available during the second
alignment, "NAV Ready" shall be true throughout the second alignment.

Note: The performance of the INU during Interrupted Align can provide
enhanced

INU per1cmance, but the INU can only guanrantee performance lAW
Table I

when conditions A-D (Above) are followed.

10 min (max)
: 8 min taxi : 4 min : ----.----

: ALIMN : NAV : ALIGN : NAV
power-up take-off

d. "SH" Alignment Node. In this fast alignment mode, the INU shall
level to local vertical and align to the last stored heading. As a
prerequisite tio a stored heading alignment, the vehicle is spotted and a
complete gyrocdmpass alignment is performed before the INU Is shut down.
Shutdown must occur while still in the gyrocompass alignment mode. The
vehicle is not mcved prior to the next alignment. A signal shall be
provided to the CDU to select a steady NAV RDY indication when the NAV mode
can be entered with dereraded performance. A signal shall also be provided
to the CDU to select % flashing NAV RDY indication when the set will
provide performance as specified in paragraph 3.2.1. During the GC and SH
modes, the TNU will define the quality of navigation performance to be
expected should alignment be terminated for entry into the NAV mode. Entry
of heading or present position while in this mode shall cause the INU to
tovort to a BATH alignment mode as defined below.
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3.2.1.10 (cont'd)

e. "BATH" Alignment Mode. The Best Available True Heading (BATH)
alignment mode is a sub-mode of the "SH" alignment mode. When the
prerequisites for a "SH" alignment mode have been satisfied, insertion of
true or magnetic heading shall cause the INU to revert to the "BATH"
alignment mode. In this case, heading must be entered before present
position and not later than one minute subsequent to placing the INU in the
"SH" mode. Entry of present position may occur at any time subsequent to
entry of heading, but not later than two minutes after placing thie INU In
the "SH" mode. When the prerequisites for a "SH"alignment mode heve not
been satisfied, selection of the "SH" alignment mode shall result ýn the
INU initiating a "BATH" alignment to the heading and present position
stored from the previous flight. In this case, heading and/or present
position may be updated in any order and at any time during the alignment
mode, but not later than two minutes after placing the INU in the "SB"
mode. Initiation of the "BATH" alignment mode shall provide a quick
reaction, degraded performance, alignment for which no specified
performance can be guaranteed. Completion of a "BATH" alignment shall be
within the times specified in TABLE I. When interfaced with the unique
CDU, a signal shall be provided to the CDU a select a flashing "NAV RDY"
indication when the INU has completed a "BATH'' alignment. Vhen interfaced
with the generalized CDU, a signal shall be provided to the CDU to select a
steady "NAV RDY" indication when the INU has completed & "BATH" alignment.

f. "NAV" Mode. This is the primary flight mode of operation and is
entered after a satisfactory alignment upon receipt of a bit in a function
switch word. If satisfactory alignment conditions are not met, the INU
shall provide an appropriate output status indication. If the NAV mode is
selected from the CDU prior to the INU's ability to support the NAV mode
with HAG HDG GOOD, the INU will switch to the ATT mode and continue to
indicate HAG HDG BAD, without storing a fault in the fault table.

g. "UPDATE" Modes. In the update modes, the INU shall be capable of
accepting corrections for selected system quantities from external sources
via the data bus. This update capability will be available for the
quantities available in F02, Section V. If commanded from an outside
source (via the data bus), the INU shall be able to apply these corrections
and provide an acknowledge signal to an outside source (via the data bus).
The acknowledge bit shall be set in the first computation cycle following
reception of the update command. The following three update modes shall be
available:

(1) "AIR ALIGN". The INU, in conjunction with external sensor
information, via the F02 correction vector (generated by an external
computer), shall be capable of performing an inflight alignment having had
no ground alignment, partial ground alignment or a complete gyro compass
alignment. This same mode shall provide the capability for performing
"aided" navigation (i.e., automatic update).
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3.2.1.10 g. (cont'd)

(2) "AUXILIARY". The INU shall be capable of accepting suitable
position update data from outside sources such as radar, TACAN, and GPS via
the data bus. Operator intervention via the CDU shall be required to either
accept or reject the update (i.e., semi-automatic update). Position fix
deltas computed between the input sensor present position location and the
present "inertial display" position shall be transmitted via the data bus to
the CDU for display. An operator accept decision shall cause these deltas to
be applied to the present "inertial display" position. Present "pure
inertial" position shall be transmitted to the CDU, as INU Miscellaneous Data,
upon receipt of an appropriate "HISC PARAMETER READ" request from the CDU.

(3) "OVERFLY". The INU shall be capable of being updated manually by
overflying a known position.

(a) When interfaced with a "Unique CDU" the present "pure inertial"
position shall be updated to match the selected steerpoint upon initial
receipt of the designate discrete.

(b) When interfaced with a "Generalized CDU", the following
mechanization shall be used: Subsequent to selection of the overfly function,
and upon receipt of either a digital update command from the CDU or a 28 VDC
designate update discrete, position fix deltas shall be computed between the
present "inertial display" position and a known position stored in the
selected destination Waypoint/Markpoint location in the INU memory. These
update position fix deltas shall be transmitted via the data bus to the CDU
for display and operator accept/reject decision. Selection of alternate

~ Waypoints/Msrkpoints (destinations), or insertion of new position information
in the selected destination prior to receipt of the accept/reject command,
shall cause new deltas to be computed relative to the redefined known position
and the new deltas shall be transmitted to the CDU for aisplay and operator
eccept/reject decision. Upon receipt of an accept command from the CDU, the
deltas relative to the latest selected destination shall be applied to the
present "inertial display" position. When the INU is interfaced with a
Generalized CDU, prevent "pure inertial" position shall not be updated using
this update mode. Present "pure inertial" position shall be transmitted to
the CDU, as INU Hiscellaneo"s Data, upon receipt of an appropriate "MISC
PARAMETER
READ" request from the CDU.

h. "CAL" Node. A vehicle self-calibration mode shall provide for
automatic calibration of the azimuth component of gyro bias drift, in addition
to the gyro bias drift terms calibrated during the alignment mode. The "CAL"
mode shall r,%quire no more than 90 minutes to complete, and shall include
provisions for updating the affected calibration constants stored in the INU.
Systems which do not require calibration more frequently than 18 months are
not required to mechanize the "CAL" mode. If the "CAL" mode is not mechanized
in a system, the INU CDU response to a CDU commanded "CAL" mode shall be
setting of an Illlegal Command bit in an appropriate serial digital word. The
"CAL" mode shall be initiated by a bit in a serial digital word and shall
require no external inputs other than vehicle present position for operation.
It shall operate in the ground alignment environment, without the need for any
Support Equipment (SE), and shall provide a status indication foc output. No
manual insertion of calibration data shall be required by Organization or
Intermediate Level personnel, either after calibration or at any other time,
for proper operation of the system. Performance history (see 3.2.1.9q) shall
be automatically re-initialized at the completion of the "CAL" mode. Excess
time over ground alignment may be used to pr Ide incremental calibration of
the platform.
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3.2.1.10 (Cont.d)

i.. "ATT" Mode. The attitude mode is a back up mode mechanized as a
leveling mode entirely within the INU. It Nhall be capable of being
iittiated either by the INW computer or by external control. The attitude
mode shall be able to be initiated vhile the INU is moving or stationary
and thereafter shall provide a stable reference frame for generation of
roll, pitch and inertial heading angles. Upon selection, the INU will
reinitialize the Attitude, and not use the existing Attitude solution at
the time of transition.

J. "TEST" Mode. The TEST mode shall incorporate functional perfnrmance
tests, fault detection, and fault localization checks. It shall be
initiated by a bit In a serial word in conjunction with appropriatefunction and/or data select codes, and shall proceed automctically with no
other requirements for external equipment or operator action. Entry into
the TEST mode shall only be allowed from the OFPF/STANDBY and ORIENT modes.
If the TEST mode function s'lect code is received after some other mode has
been selected, the INU shall maintain the previous mode and shall not
initiate the TEST mode. If, while in the TEST mode,. a valid mode other
than TEST is selected, the INU shall immediately switch to the new mode.
Entry into the TEST mode shall not be allowed unless CADC True airspeed is
invalid or if True airspeed is valid and less than 80 knots. ORIENT mode
shall be entered before the TEST mode for other than the default condition.
The combined capabilities of the "TEST" mode, the system Built-.In-Test
(BIT) and other operator observable conditions (e.g., results of in place
navigation runs) shall have a 95% confidence level in fault detection on
the vehicle, with the false alarm rate not to exceed 2%. The TEST mode
shall be exercised with the INU stationary in the ground environment. It
shall not require removal of the INU from its mount in the vchicle. While
it is operating, the TEST mode shall provide system uitatus indications for
output.

k. "GRID" Mode. A grid steering mode shall' be implemented to compute
grid heading from inertially derived true heading and a rmanually inserted
convergence factor. The grid mode shall be manually selected. If a
convergence factor is not entered by the operator, grid Leading shall be
computed using either a convergence factor of 1.0 or the INU computed
convergence factor. Entry into the GRID mode rhall be enunciated. 7NU MAG
heading outputs (digital and analog) shall be replaced by grid heading in
this mode and it shall be possible to readout both true and grid heading on
the CDU during grid operation. Reversion to the normal steering mode shall
be possible at any time without system degradation.

1. "ORIENT" Mode. This mode shall provide the capablity to mount the
INU in any valid orientation and/or to allow software boresighting. This
mode shall be selectable over the serial data bus only IAW 50.1.1.
Definition of this mode is contained in paragraph 50.5.5.2.1.
Initialization of orient/boresight shall be carried out upon every INU
turn-on. Entry into the ORIENT mode from other than the STANDBY mode shall
result in an illegal command.

3.2.1.11 Data Output. The INU shall output the signals specified in
Appendix II during the "NAV" and "GRID" modes when applicable. During the
"CAL" and "ALIGN" modes, the gy o and accelerometer parameters which are
updated shall be available in a serial digital data stream.
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3.2.1.12 Validity Output Discretes. The INU shall provide output
discretes that define the validity of the analog output signals of roll,
pitch, and magnetic heading.

a. Attitude Good. The discrete that defines the validity of the roll
and pitch analog output signals shall be set true (28 VDC) in the align,
navigate, and attitude modes whenever the INU has an established vertical
to:1 deg of uncertainty. The discrete shall be set false (open circuit)
for any malfunction that would prevent the INU from maintaining a vertical
reference or cause invalid analog output roll and pitch signals. The
discrete shall not be affected by normal 400 Hz power interrupts which are
connistent with HIL-STD-704A (50 ms as shown in limit 3, Figure 3). The
discrete shall be fail-safe to the false state.

b. Magnetic Heading Good. The discrete that defines the validity of
the magnetic heading output signal shall be set true (28 VDC) in the align
and navigate modes whenever the INU has established heading within one
degree of uncertainty. The discrete shall be set false when magnetic
heading is invalid. However, flight north of latitude 72N or south of
latitude 60S shall not be the basis for setting this discrete false. The
discrete shall not be affected by 400 Hz power interrupts vhich are
consistent vith MIL-STD-704A (50 ms as shown in limit 3, Figure 3). The
discrete shall be fail safe to the false state.

c. Magnetic Heading Bad. Tlis discrete maintains the opposite, state of
Magnetic Heading Good at all times.

3.2.1.13 Data Latency. Where specified latency shall be defined as the
time from raw accelerometer/attitude data sampling to that time when the
calculated data is available in the output Data Bus buffers. It shall not
include Data Bus transmission delay or the effects of asynchronous Data Bus
operation. Data Latency of all calculated data shall not exceed I/refresh
rate under any circumstances. (e.g. for r06 maximum data latency for any
quantity shall be 1/50 Hz - 20 ms)

3.2.2 Physical Characteristics.

3.2.2.1 Size. The INU shall comply with the form factor dimensions and
tolerances as set forth in Appendix IV of this specification.

3.2.2.2 Electrical Interface. FIGURE 2 and FIGURE 2A establishes the
electrical interface for the INU. They define the signals by pin
assignment.

3.2.2.3 Electrical Power. The INU shall operate with electric power
having the characteristics specified by MIL-STD-704 for Category B
equipment. The INU shall receive 26 volts, 400 Hz single phase reference
power In accordance with FIGURE 2A and TABLE II. INU performance and
utilization of power shall be in accordance with MIL-STD-704 and the
following:

S
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.... •umRED ROLL/PITCH Z SYNCHROS GROUNDED TO CHASSIS INTERNAL 10 INS

3 BUFFERED ROLL SYNCHRO OUTPUT X
4 BUFFERED ROLL SYNCHRO OUTPU1 Y

12 BUFFERED PITCH SYNCHRO X
22 BUFFERED PITCH SYNCHRO OUTPUT Y
13 .,SHIELD/CHASSIS GROUND

28 P INS TURN-ON DISCRETE INPUT HIGH
8 .; "INS TURN-ON DISCRETE INPUT LOW

30 , ATTITUDE MODE DISCRETE INPUT NIGH
440 ATTITUDE GOOD DISCRETE OUTPUT
23 SPARE- &

T / NETWORK 2 DATA BUS 1/0 TRUE (CHANNEL A)
. Ft NETWORK 2 DATA BUS 110 COMP. (CHANNEL A'

26 I-\ P NETWORK 2 DATA $US IO TRUE (CHANNEL S)
30"," V NETWORK 2 DATA BUS IO COMP. (CHANNEL S)
49 SPARE

0 -DESIGNATE DISCRETE INPUT
50 MAGNETIC HEADING BAD DISCRETE OUTPUT
61 BP BUS CONTROL DISCRETE INPUT HIGH

17 G BUS CONTROL DISCRETE INPUT LOW

27 _ T COURSE DEVIATION OUTPUT .
19 COURSE DEVIATION OUTPUT 4

Is COURSE DEVIATION OUTPUT -
30 _ P TO/FROM OUTPUT .
29 TO/FROM OUTPUT -

I T ROLL CX (BUFFERED) OUTPUT X
2 ROLL CX (SUFFERED) OUTPUT Y

11 ROLL CX (GROUNDED) OUTPUT Z
10 T PITCH ;X (BUFFERED) OUTPUT X
20 - PITCH CX (BUFFERED) OUTPUT Y
21 PITCH CX (GROUNDED OUTPUT Z
31 T RELATIVE BEARING TO STEERPOINT OUTPUT X
41 RELATIVE BEARING TO STEERPOINT OUTPUT Y
42 "-RELATIVE BEARING TO ST'EERPOINt OUTPUT Z
32 T MAGNETIC HEADING OUTPUT X
33 1 MAGNETIC HEADING OUTPUT Y
43 MAGNETIC HEADING OUTPUT Z
34 T SELECTED MAGNETIC COURSE INPUT X

44 SELECTED MAGNETIC COURSE INPUT Y
45 -SELECTED MAGNETIC COURSE INPUT Z

5 T RANGE TO STEERPOINT OUTPUT X-10l
I - RANGE TO STEERPOINT OUTPUT Y-1 00

1s . RANGE TO STEERPOINT OUTPUT X-10'
24 RANGE TO STEERPOINT OUTPUT Y-10'
2. -RANGE TO STEERPOINT OUTPUT X-101

35 RANGE TO STEERPOINT OUTPUT Y-10'
14 RANGE TO STEERPOINT OUTPUT Z
4 ? PN NI.TWORK i DATA BUS 1/0 TRUE (CHANNEL A)
46 NETWORK I DATA BUS I/O COMP. (CHANNEL A)
36 P NETWORK I DATA BUS 1/0 TRUE (CHANNEL 9)
"37 t--NETWOnK i DATA SUq; 110 COMP. (CHANNEL 9)
46 SHIELDICHASSIS GROUND

P-131 INS SIGNAL CONNECTOR M63733-OORA051

ELECTRICAL INTERFACE
Figure 2
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2 p Ii1V. 400 HZ. C PHASE HEATER POWER .,GH (AWG 20)
- I GSV. 400 HZ. NEUTRAL (AWG 20)

20 p Ir 16V. 400 HZ. 9 PHASE HEATER POWER HIGH (AWG 20)(NESERVED)
"-21 -t -"SV. 400 HZ, NEUTRAL (AWO 20) (RESERVED)

I0 P 115V. 400 HZ. C PHASE HEATER POWER HIGH (AWO 20)

115V. 400 HZ. NEUTRAL (AWO 20)

"31 P 115V, 400 HZ. S PHASE HEATER POWER HIGH (AWG 20) (RESERVED)

"41 115_"_ V. 400 HZ. NEUTRAL (AWG 20) (RESERVED)

3 P 115v. 400 HZ. A PHASE PRIMARY POWER HIGH (AWG 22)

12 I15V. 400 HZ. NEUTRAL (AWG 22)

33 P 26V. 400 HZ. A PHASE HIGH (AWG 24)

43 26V. 400 HZ. A PHASE LOW (AWG 24)

5 P AIRCRAFT 26 VOC HIGH
6 AIRCRAFT 28 VDC LOW

27 CHASSIS GROUND (AWG 24)
25 ATTITUDE NULL SELECT

7 MAGNETIC HEADING GOOD DISCRETE OUTPUT

BATTERY INPUT + (FROM AIRCRAFT BATTERY or INS BATTERY P133- 1)

1ATTERY INPUT + (FROM AIRCRAFT BATTERY or INS BATTERY P133-2)
-TERY INPUT (FROM AIRCRAFT BATTERY at INS BATTERY P133-3)

0 * BATTERY INPUT - (FROM AIRCRAFT BATTERY or INS BATTERY P133-10)
40 I BATTERY INPUT - (FROM AIRCRAFT BATTERY or INS BATTERY P133-10)

50 BTTRYINPT (RO AIRCRAFT BATTERY orISBATTERY P133-Il)

5 1 BATTERY INPUT - (FROM AIRCRAFT BATTERY or INS BATTERY P133-12)

28 BATTERY INPUT SHIELDICHASSIS GROUND
BATTERY CHARGER OUTPUT TO P133-4

47 11SV. 400 HZ. C PHASE BATTERY HEATER POWER HIGH OUTPUT TO P133-6

48 1,1V. 400 HZ. NEUTRAL OUTPUT TO P133-8
17 5 VDC OUTPUT

a 5 VOC OUTPUT RETURN

M MUX DATA READ SELECT OUTPUT
15 I2]
162,
26 j GROUND

34 21
35 23

36 2' MUX TERMINAL ADDRESS ID CODE INPUT

37 *2'

36 20J
24 *2s 1

292' MUX DATA INPUT

39 212'

49 - 2 J
4 RESERVED FOR ALLOCATION

23 CHASSIS GROUND/SHIELD

44
5 ID RESISTOR

32
42 RESERVED FOR USAF ALLOCATION

46

~- P- 132 INS POWER CONNECTOR k463733-OGRAOS I

ELECTRICAL INTERFACE

Figure 2A
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3.2.2.3 a. (cont'd)

a. The INU shall provide performance as specified herein vhen supplied
electric power having the characteristics specified by NIL-STD-704 for the -

normal, abnormal and emergency modes of electric system operation. The
applicable units for steady state and transient voltage and frequency are
as follows:

(1) AC POWER

115/200 volts, 400 Hz (nominal)

Steady state voltage - 104 to 122 volts
(includes normal and emergency limits)

Steady state frequency - 360 to 440 Hz
(includes normal, abnormal and emergency limits)

Transient voltage - limits 1 and 4, Figure 3, HIL-STD-704
(includes normal and abnormal limits)

Transient frequency - limits I and 4, Figure 5, MIL-STD-704
(includes normal and abnormal limits)

(2) DC POWER
28 volts (normal)
Steady state volt ge - 16 to 30 volts

(includes normal, abnormal and emergency limits)
Transient voltage - limits I and 4, Figure 9, HIL-STD-704

(includes normal and abnormal limits)

b. The INU shall not be damaged when subjected to the steady state AC
abnormal limits of NIL-STD-704. The INU shall be capable of returning to
full performance operation subsequent to an abnormal power transfer from an
emergency power generator system to the main power system. The required S
transfer conditions are described as follows:

(1) Coast down of the generator, to the point of transfer of the
bus, requires 0.5 to 1.0 seconds. During this period, frequency of the AC
voltage decreases linearly from 400 Hz to 275 Hz +/-25 Hz. The AC voltage
drops from 115 volts at 400 Hz to 85 volts at the point that transfer is
initiated. During transfer the voltage is zero for 0.002 to 0.005 seconds.

(2) The INU shall operate continuously when supplied with Phase A
prime power only. Specified performance shall be maintrined for at least
five minutes in the absence of Phase B and Phase C heater power.

c. Th2 INU shall not be damaged by the loss of one or more phases of
AC power or by the total loss of power at any input teruinal.

d. Battery Power Supply. The INU shall be capable of operating from
battery power during aircraft 400 Hz phase A prime power interrupts.

(1) INU Requirement. The INU shall perform as specified herein when
interfacing vith a battery bus which has the following DC power supply
characteristics.
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3.2.2.3 d. (cont.d)

(a) Power. The battery bus voltage is a nominal 28 volts with a
minimum and maximum value of 16 VDC and 30 VDC, respectively. If the
battery voltage exceeds 21.5 +/- 0.5 volts at the next turn-on, bit 10 of
102 word 10 shall be reset.

(b) AC Ripple. The maximum allowable AC ripple voltage vs
frequency is shown in MIL-STD-704, Figure 7.

(c) Line Transients. The line transients at the INU Battery
input terminals are in accordance with HIL-STD-704, Figure 9, Curves 5 and

(2) INU DC BUS Isolation. Electrical isolation (greater than 10
million OHMS) shall be provided between the positive vol.tage ba'tery BUf
and the INU positive 28 VDC input terminals.

(3) DC Voltage Drop Out. If, during any mode of operation, the INU
has transferred to battery power because of a 400 Hx phase A prime power
failure, the INU shall monitor the bus voltage. Battery test shall not
load the battery.

(a) Unique CDU Interface. If the INU is interfaced with the
Unique CDU, it shall initiate an orderly shutdovn whenever the battery
steady state voltage drops below 21.5 +/- 0.5 VDC or at the end of 10
seconds, vhichever occurs first, and bit 10 of message block 102 word 10
shall be set at :he next turn on.

(b) Generalized CDU Interface. The INU shall initiate an
orderly shutdown whenever the battery steady state voltage drops belov 16.0
o/- 0.5 VDC.

(4) Battery Trickle Charge. When operating, the INU shall deliver
at least 25 but not more than 50 milliamps rectified 400 Hz current to the
battery charging circuit (see FIGURE 2A).

(5) Battery Heater Requirements. The I1U shall provide heater power
at connector J-132, pins 47 and 48 (see FIGURE 2A). The maximum heater
power shall not exceed 241 watts.

e. The INU shall provide a 5 VDC output power supply source for use by
external equipment. The intent of this source is to provide fail-safe
power for the Orientation/Boresight external logic, and for strapping to
the Bus Control Discrete input for inhibiting the Bus Control Function of
the INU. This power source shall be regulated to +1OX, current limited to
500 ma, and short circuit/polarity protected (see FIGURE 2A).

f. The INU AC power consumption shall not exceed that described il
TABLE II.

8
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Vehicle Power Starting Running Power Factor
115 V, 400 Hz, 1 Phase A INU 340 VA 280 VA (1)
Prime Power

Phase B (RESERVED)

115 V, 400 Hz, 1 Phase C Heater 300 VA (2) 70 VA (1)

26 V, 400 Hz, 1 Phase (Supplied
through transformer from Prime
Power Phase) 5 VA 5 VA (1)

Notes: (1) Reference NIL ;TD-704A, FIGURE 12.
(2) Includes 241 watts maximum thru-put for battery heatir

power.

TABLE II - INU AC POWER COSUMPTION SUMMARY

g. The INU DC power consumption shall not exceed that described in TABLE
IIa.

Running

Aircraft Signal Power (Note 1)

Battery Power 240 watts maximum (Note 2)

Note 1: Aircraft 28 VDC discrete signal power is required during AC
powered operation, to provide ATTITUDE Good, Nag HDG Good,
and Mag HDG Bad.

Note 2: Battery power is required only during loss of AC power to
the I"U.

TABLE IIa - INU DC 'OWELi CONSUMPTION SUMMARY

h. Performanc) While Operating on Battery. When the 115 Volts AC is not
present and the INU is operating steady state from the battery, the INU
shall providp navigation data continuously with accuracies specified in
Table I. Ainalog outputs as defined in Appendix III are unavailable.
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3.2.3 Reliability. The reliability of the Standard INU shall have a
minimum predicted MTBP of 2(00 hours IAW MIL-RDBK-217D analysis. The
prediction shall be conducted using an airborne inhabited transport
environment at 50 degrees Celsius plus internal rise temperature. Cooling
air shall be assumed to be at a flow rote of 1.5 rounds per minute at 38
degrees Celsius.

3.2.3.1 Reliability of Replacement and Spare SRU/Modules. The
reliability of Replacement SRU/modules and spare SRU/modules shall not
result in a degradation of the INU reliability.

3.2.4 Maintainability Program. The contractor shall develop and follow a
maintainability program in accordance with MIL-STD-470 and this
specification.

3.2.4.1 Desigjn. The maintainability of the INU J shall be a prime
consideraito-nduring equipment and installation design. The Built-Irt-Test
(BIT) functions, provisions for test points, packaging, and modular design
features shall be in accordance with NIL-STD-415 and this specification.
The INU, including BIT provisions, shall be designed to meet the
quantitative maintainability requirements of paragraph 3.2.4.2 herein.

3.2.4.1.1 Calibration Interval. The time between required calibration
shall be greater than 60 days if the "CAL" mode is mechanized (see. paragraph 3.2.1.8g) or greater than 18 months if the "CAL" mode is not
mechanized. If the "CAL" mode is not mechanized, the bit in the serial
word that initializes the "CAL" mode shall cause anillegal command bit to
be set in the INU to CDU message.

3.2.4.1.2 Maintainability Definitions.

a. Equipment Repair Time (UT). Either the summation of all corrective
maintenance task times after each task time has been multiplied by its
individual task frequency, divided by the summation of the task
trequencies; or a statistically developed approximation of the above which
is satisfactory to the procuring activity.

b. Mmax. Time vithin vhich 90 percent of all corrective maintenance
tasks can be accomplished.

c. Line Rtplaceable Unit (LIU). Any item whose flight line removal and
replacement with a like serviceable item is considered the optimum
corrective method for a specific higher indenture level item.

d. Shop Replaceable Unit (!,RU). A subunit of an LRU which is normally
removed and replaced to effect repair of the LRU.

e. Corrective Maintenance Tank. The work performed as a result of a
failure, for the purpose of restoring an item to a specific condition. The
steps of a corrective maintenance task are: Fault isolation, Fault
Correction, Adjustment/Calibration and Checkout. This includes the task of
connecting and utilizing Support Equipment (SE) (if required) but excludes
the tasks of positioning SE and obtaining spares resources.
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f. Fault Correction. That step of a corrective maintenance task during
vhich a failure is corrected by (1) repairing in place; (2) removing,
repairing, and replacing a failed item; or (3) removing and replacing vith
a like serviceable item.

g. Fault Isolation. That step of a corrective maintenance task during
vhich testing and analysis are performed on an item to locate a failure to
the level of repair action.

h. Physical Adjustment/Calibration. That step of a corrective
maintenance task during vhich manual adjustments or calibrations are made.

I. Checkout. That step of a corrective maintenance task during vhich
performance of an item is verified to be restored to the full specification
level.

J. Test Access Point. Any circuit access point vhich is specifically
designed into the SRU for functional input/output, and/or test connection,
shall be considered a test access point (Examples - all connectors and test
jacks). In-circuit component tie points, eyelets, and shoulder pads are
not considered test access points.

3.2.4.2 Repair. Organizational maintenance on the INU vill be limited to
the location, removal, and replacement of failed Line Replaceable Units
(LRUs). Intermediate shop maintenance will be limited to the location,
removal, and replacement of failed Shop Replaceable Units (SRUs).

a. The Equipment Repair Time (ERT) median at the Organizational Level
is specified to be 18 minutes vith an Muax - 30 minutes (assuming free
access to equipments as installed, i.e., the cockpit and any other
necessary access door or panels are opened or removed) and includes the
time to accomplish the folloving:

(1) Location of a fault to an LRU.
(2) Removal and replacement (not including vehicle access time).
(3) Checkout of repair.

b. The Equipment Repair Time (ERT) median at the Intermediate Shop
Level is specified to be 48 minutes vith an Mmax - 1.5 hours and includes
the items to accomplish the folloving:

(1) Verification of a fault in an LRU.
(2) Location of a fault to an SRU.
(3) Removal and replacement of an SRU(s).
(4) Calibration (vhen required) of the LRU.
(5) Checkout of the repair.
(6) Purge and fill.
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3.2.4.2.1 Organizational-Level Maintainability Requirements.

3.2.4.2.1.1 Equipment Handling. The equipment shall be designed and
constructed such that "on-vehicle" maintenance can be performed in
environments of humidity up to 100 percent relative, temperatures from
minus 65 degrees F (minus 54 degrees C) to plus 160 degrees F (plus 71
degrees C) and specified sand and dust by personnel wearing clothing, such
as hecvy gloves, required by ,he particular environment. itequirea
maintenance, such as testing, removal, replacement and hookup shall be
possible over this expected range of flight line environments with only
external cleaning or wiping allowed. The LRU shall be designed so that LRU
handling or protective equipment is not needed for installation or for
transport between the local maintenance and/or supply facility and the
vehicle. The LRU mounting provisions for vehicle Installation shall permit
removal and replacement in five minutes or less by no more than one man
using standard tools. Access and secure time shall not be included. The
LRU weight limits shall be in accordance with the requirements of paragraph
5.9.11.3 of MIL-STD-1472.

3.2.4.2.1.2 Adjustments. Except for calibrations allowed in paragraph
3.2.4.1.1, "on-vehicle" adjustments, alignments or calibrations shall not
be allowed for this equipment. If any adjustments, alignments or
calibrations are required at the Intermediate level of maintenance, except
as specified in paragraph 3.2.4.1.1, these adjustments, alignments, or
calibrations shall not be accessible at the Organizational Level of
maintenance. The INU shall require roo periodic maintenance.

3.2.4.2.1.3 Boresighting. Boresighting shall be in accordance with
Appendix V.

3.2.4.2.1.4 INU Mount. The INU mount shall provide for interchangeable
installation of INUs without adjustment to retain INU boresight. In
addition, boresight shall be retained through the environmental extremes
specified in paragraph 3.2.5 and its subparagraphs.

3.2.4.2.1.5 INU Mount Bonding. The footprint of the INU mount shall be
conductive to provide a bonding resistance of less than 2.5 milliohms
between the INU mount and the host platform structure ground.

3.2.4.2.2 Intermediate-Level Maintainability Requirements.

3.2.4.2.2.1 Packaging. Elements within LRUs shall be packaged to group
functionally related elements within common SRUs so as to minimize
interconnections between SRUs and simplify fault isolation to a single SRU.
All functional parts of the LRU shall be contained in separately removable,
plug-in SRUs, except for the following:

a. Elapsed Time Meter
b. Connectors

S
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c. Interconnecting Wiring
d. LRU Structure and Mounting Provisions
e. External Fault Indicators

3.2.4.2.2.2 Adjustments. SRUs shall be designed such that all replacement
SRUs, when installed in an LRU, shall be immediately operable at design
accuracy without requirements for continuity testing or functional
adjustment or calibration of the replacement SRU or the LRU, except as
approved in vriting by the procuring activity. If such adjustments arc
approved, they should be distinctly labeled and accessible with the SRU
instal-ed in its normal position and vithout disturbing any other SRU or
part.

3.2.4.2.2.3 Reversibility Restrictions. The equipment design and
construction shall incorporate features such that it is mechanically and
electrically impossible to install equipments incorrectly, and to attach
cables, tubes, electrical plugs, and any other such items in an improper
manner. Hechanically keyed mating, different size connectors, etc., shall
be incorporated to eliminate all such possibilities. Shape of tubing
tie-down provisions, color codes, labeling, etc., shall not be used as
primary methcds of satisfying thLs requirement.

3.2.4.2.2.4 Accessibility.

a. The equipment shall be designed and constructed such that it shall
be possible to remove and replace any SRU without removing or other
assembly in the LRU unless othervise approved in vriting by the procuring
activity. If removal of the LXU structure (i.e., covers) is required for
access, such removal shall not affect electrical or mechanical alignment of
the equipment nor shall the mechanical strength of the LRU be impaired to
the point that damage to the equipment, its assemblies, subassemblies, or
electrical harness vill occur during normal bench handling of the LRU.

b. All SRU, assembly, and subassembly installation hardware and LRU
covers which are required to be removed for SRU assembly or subassembly
replacement shall employ captive-type hardware to prevent loss during
normal field maintenance.

c. All LRU installation hardvare shall be captive to prevent loss
during vehicle maintenance.

d. The design and construction of the equipment shall provide ready
access to test points and adjustments for the replacement of items in the
shop.

3.2.4.3 Built-In-Test (BIT) Function. Suitable BIT features shall be
incorporated into the INU to provide both a failure detection function and
a failure location function. The BIT shall include the following:
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a. Self-Tests. That portion of BIT which operates continuously and

automatically in conjunction with the normal item operation. Self-test is
usually the major technique for fault detection.

b. Operator-Initiated. Supplemental tests initiated by the system
operator or maintenance technician. Appendix VII provides detailed
requirements for the Operator Initiated Bit Mode.

c. The results of the above tests shall be available for display on the
CDU and appear on the NAV status word and the Attitude Good Discrete.
Verification of repair shall be accomplished by these tests. In addition,
the INU shal? provide an external indication, lucated near the elapsed time
meter (visible on the INU as installed), that the LRU has failed self-test.
The external indicator shall be resettable upon passing self-test or SE
test.

3.2.4.3.1 Failure Detection Function. The failure detection function
shall provide an indication of equipment status. The failure detection
function shall energize an advisory or caution indicator when equipment
performance is below an acceptable level both while on the ground and in
flight. This indicator shall be on either the operator's panel (CDU) or at
a remote location panel, or both, as the installation warrants. This
Built-In-Test feature shall not require any auxiliary test devices external
to the vehicle. The BIT circuitry shall automatically initiate a GO/NO-GO
test upon equipment turn on and at periodic intervals unless it can be
demonstrated that only on-demand, manually activated test modes are
practical. Built-In-Test shall minimize interface with the hardware
functions.

3.2.4.3.1.1 Failure Detection Performance. The BIT capability to detect
failures shall be that shown in TABLE III where (ZFD) is percent failures
detected and (XFFI) is percent false failure indications. In all cases
(ZFD) figures are minimum values whereas (XFFI) are not-to-exceed values.

PERCENT FAILURES PERCENT FALSE FAILURE
DETECTED (%FD) INDICATIONS (ZFFI

95 (Sell-test only design goal - 99Z) -1 (elf-test only)

(ZFD) - # of operational failures detected by BIT x 100" # of total operational equipment -failures

(XFFI) - # of BIT failure indications not associated
with an actual failure x 100
# of operational failures detected by BiT

where: Failure is defined as any situation in which the unit
does not meet specification requirements during operation,
detected by any means.

TABLE III - BIT REQUIREMENTS

3.2.4.3.2 Failure Location Function. The equipment shall incorporate
features which --Shall locate a malfunction for the performance of
Organizational and Intermediate Level maintenance.
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3.2.4.3.2.1 Organizational Level. The failure location function shall
locate a failure to a Line Replaceable Unit (LRU) both on the ground and in
the air vith no special test equipment. The built-in-failure location
function shall obviate the need for any auxiliary test devices for
maintenance at this level. The failure location function shall be
implemented such that a signal device(s) located on the LRU clearly
indicates when a malfunction has occurred vithin. The device shall be such
that it will hold the last test result (GO/NO-GO) if pover is interrupted
or removed and be clearly visible to the maintenance technician when the
equipment is installed in the vehicle. If it is determined that operator
participation can enhance fault location, such manually conducted tests
(limited to keyboard entry, test switch positioning, checklist look-up,
display observation, etc.) shall be permitted. Regardless of operator
participation, the 18 minute requirement of paragraph 3.2.4.2 applies.

3.2.4.3.2.2 Intermediate Level. The failure location function shall locate
a failure to a Shop Replaceable Unit (SRU) within an LRU. The failure
location function shall be implemented such that a signal device(s) located
external or Internal to the LRU clearly indicates where a malfunction has
occurred. The device shall be such that it will hold the last test results
(GO/NO-GO) if power is interrupted or removed and be clearly visible to the
maintenance technician when the LRU is either installed in the vehicle,
removed from the vehicle, or when an initial LRU maintenance action such as
removal of an inspection plate, cover, etc., occurs. The INU shall
incorporate external test connectors for the use of test equipment vhich
will further enhance fault location to the SRU level. Each SRU shall
contain sufficient test points in a test connector and normal interface
connector to allow for the utilization of automated test equipment.

3.2.4.3.2.3 Failure Location Performance. The system capability to isolate
faults shall be that defined in the following paragraphs:

a. Organizational Level. The percent malfunctions isolated to the
correct LRU without ambiguity, out of the total number of malfunctions,
shall not be less than 95X when located automatically, nor less than 98%
when the automatic fault location function is enhanced by operator
intervention (paragraph 3.2.4.2).

b. Intermediate Level. The faults shall be isolated to the correct
SRU(s) without ambiguity.

(1) The minimum acceptable requirements, when no external test
equipment is used, are as follows:

(a) In at least 85X of the cases, the fault shall be isolated to
the correct SRU.

(b) In at least 90# of the cases, the fault shall be isolated to
the correct SRU and no more than one other SRU.
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(c In at least 97% of the cases, the fault shall be isolated to
the correct SHU and no more than two other SRU.s.

(2) When external test equipment is used, the minimum acceptable
requirements are as follows:

(a) In at least 97% of the cases, the fault shall be isolated to
tihe correct SRU.

(b) In all cases, the fault shall be isolated to the correct SRU
and no more than two other SRUs.

3.2.5 Environmental Conditions. The INU shall deliver specified
performance under any and all probable combinations of environmental
conditions contained in MIL-E-5400, paragraph 3.2.24 and its subparagiaphs
contained therein except as modified below.

3.2.5.1 Temperature. (Reference HIL-E-5400, paragraphs 1.2
and3.2.24.1) The INU shall-comply with Class 2X environmental requirements.
The temperature of the air surrounding the INU (operational and
nonoperational conditions) may vary at a rate as high as 1.7 degrees
Celsius per second within the applicable range. MIL-E-5400, Table I,
Column I for Class 2 equipment is modified to read "-40 to +71 degrees
Celsius and Columns IX and X are modified to read "-54 to +95 degrees
Celsius.

3.2.5.2 Altitude. (Reference MIL-E-5400, paragraph 3.2.24.2) The altitude
(pressure) range is modified to include a steady state operation from
75,000 feet (0.5058 psia) down to minus 1,500 feet (15.1 psia), with
Intermittent operation from 75,000 feet (0.5058 psaa) up to 80,000 feet
(0.398 psia) for up to two minutes. The pressure may vary at a rate as
high as 0.6 psia per second. Operation at surrounding pressures from
0.5058 to 0.398 psia shall be limited to two minutes per exposure.

3.2.5.3 Vibration. (Reference HIL-E-5400, paragraph 3.2.24.5) The INU
shall provide normal performance as specified herein while subjected to the
performance level of FIGURE 6, herein. Further, the INU shall survive,
without damage or deterioration, a one hour per axis exposure to the
endurance level of Figure 6 herein.

3.2.5.3.1 Gunfire Vibration. Gunfire vibration for all vehicle
installations shall be satisfied by the random vibration endurance level of
FIGURE 6.

3.2.5.4 Rain. The INU shall meet the performance requirements of this
specification with water dripping from the overhead structure or in rain as
may occur when the access panels are left open. Thz. 45 degree drip-proof
requirements of MIL-STD-108 and Requirement 31 of MIL-STD-454 are
applicab]e.

3.2.5.5 Solar Radiation. INU equipment mounted in the -ockpit shall meet
the performance requirements of this specification when subjected to solar
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radiation of an intensity and for the duration specified in MIL-STD-810,
Method 505.1, Procedure II.

3.2.5.6 Acoustic Noise. The INU shall meet the performance requirements of
this specification and not suffer damage or deterioration when exposed to
the acoustical environment specified in NIL-STD-810, Method 515.2,
Proceeire I, Category A.

3.2.5.7 Flight Environment. The INU shall meet performance requirements
when subjected to the following flight environments (a, b, and c may occur
in any combination):

PARAMETER ACCELERATION RATE RANGE
a. Azimuth + 6 rad/s/s + 3 rad/s Unlimited
b. Pitch + 6 rad/slt 7 1 rad/s Unlimited
c. Roll + 17.5 radii/s + 7 rad/s Unlimited

d. Velocity + 3,000 fps in all axes
e. Latitude Unlimited in Ravigate Mode
f. Altitude -1,500 ft (-457.2 m) to +75,000 ft (22,860 m)

steady-state, +75,000 ft (22,860 m) to +80,000 ft (24,384 m) intermittent
(2 min)

g. Altitude Rate Up to 150,000 ft/min (45,720 m/min) h. Linear
Acceleration per paragraph 3.3.3.1.

3.2.5.8 Fluids. Fuel temperature will be within the range of -54 to +93
degrees Celsius. Hydraulic fluid, lubricating oil, and coolant
temperatures will be within the range of -54 to +1.5 degrees Celsius.
Drain holes may be provided to prevent entrapment of fluids. The INU shall
withstand contact with the following fluids without damage or degradation
of performance:

a. Water
b. JP-4 and JP-5 Fuels (MIL-T-5624); JP-8 Fuel (NIL-T-83133)
c. Hydraulic Fluid (NIL-H-5606 and HIL-H-83282)
d. Lubricating Oil (NIL-L-7808)
e. Coolants of the Fluorocarbon, silicon, silicate ester, and glyco

families
f. Anti-icing and Deicing - Defrosting Fluid (NIL-A-8243)

3.2.5.9 Shock. The INU shall survive, without damage or deterioration, the
shock env1-r'iments of handling, servicing, and transportation.

3.2.6 Transportability. The INU shall not require any special means of
transportation. IN packing case(s) shall provide for safe, reliable, and
efficient transport of units during shipment, by standard commercially
available carriers.

3.3 Design and Construction. The INU shall be designed and constructed in
accordance with MIL-E-54OO only to the extent covered in paragraph 3.2.5,
herein, and its subparagraphs except as modified below.
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3.3.1 Useful Life. The INU shall have a useful life of not less than 15years uni-er any combination of operating and storage life, when the
operational service life has riot been exceeded.

3.3.2 Operational Service Life. The INU shall have an operational
service li'e of not less than 10,000 hours under any natural combination of
environmental conditions specified herein. Operational service life is
defined as the total operating time between the start of operation and wear
out. 'ear out is defined as the point where overhaul ot -epair co•:
exceeds one-half of the replacement cost of the equipment.

3.3.2.1 Storage. The INU shall meet all requirements of this specification
without component or part replacement, adjustment, or maintenance after
being in storage for up to 18 months.

3.3.3 Design Loads. The INU shall be designed to meet the following
requirements. Load factors are referenced to aircraft coordinates.

3.3.3.1 Normal Operating Load Factors. The INU, when installed in the
vehicle, shsal meet all performance requirements of this specification
during application of normal operating load factors between +12.0 g (down)
and -6.0 g (up) and +6.1 g (side) acceleration and load factors of 7.5 g
forward and aft. Reference is to the 3 axes of the vehicle in all vehicle
attitudes. The INU shall not suffer damage, deterioration or permanent
deformation while subjected to the normal operating load factors.

3.3.3.2 Ultimate Load Factors. The INU shall survive 1.5 times the normal
operating load faci oF3.3.3.1 vithout failure (damage oalloved) and
without hazard during "power on" operation.

3.3.4 Thermal Design. The INU shall be designed to be forced air cooled
with air supplied by the vehicle Environmental Control System (ECS) at the
conditions and flows described in subparagraphs 3.3.4.1 and 3.3.4.2. The
equipment shall require cooling air only vhen operating, but shall not be
adversely affected by receiving cooling air when not operating. The INU
shall use cold plates/heat ext..ngers so that none of the cooling air vil3
come into contact with internal parts, circuitry or connectors. The INU
shall incorporate a temperature sensing device for thermal protection.
Automatic INUI shut-off will occur vhen critical temperature limits are
exceeded. BIT shall monitor the overtemp condition and shall be stored in
the computer memory. The INU mount will be configured such that when the
INU is removed from the vehicle, the air flow to the 7NU will be
,utomatically shut-off at the mount.
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3.3.4.1 Cooling Air Conditions. The INU shall be capable of satisfactory
operation while being supplied 3.6 lb/min air at the minimum and fnaximum
abnormal temperature limits for durations up to 30 min. The equipment
shall sustain no permanent damage as a result of this exposure. The INU
shall meet the performance requirements of this specification when exposed
to the environmental conditions of paragraph 3.2.5 and when supplied vith
cooling air having the following characteristics: 0

a. Supply Air Temperature.

(1) Minimum for Preflight and ground maintenance: -51
degrees Celsius.

(2) Minimum for vehicle ECS (flight and ground): -18 degrees
Celsius (normal) and -54 degrees Celsius (abnormal).

(3) maximum for Ground operation including start-up: +49
degrees Celsius.

(4) Maximum for Inflight operation (all altitudes): +38 degrees
Celsius (normal) and +49 degrees Celsius (abnormal).

(5) Variation: During normal operation, the supply air
temperature may vary at a rate as hig"' as 1.7 degrees Celsius per second
within the above ranges. During start-up, the supply air temperature may
vary at rates of as high as 5.5 degrees Celsius per second. The start-up
variation on a cold day may occur over the range of -54 to +49 degrees
Celsius. The start-up variation on a hot day may occur over the range of
+49 to +100 degrees Celsius. The equipment shall sustain no damage as a
result of exposure to start-up transients.

b. Water Content. Each pound of cooling air may contain up to 210
grains of water, including up to 55 grains in the form of free water.

c. Sand and Dust. Each pound of cooling air may contain up to 0.1
greas of dust, the particle size not exceeding 50 microns.

3.3.4.2 Cooling Air Flow. The INU shall deliver specified performance when
exposed to the range or environmental conditions of paragraph 3.2.5 and
supplied with cooling air betveen 3.6 lb/min and the minimum flow, rate
curve shown on FIGURE 3. All INU alignments shall be performed with
cooling air supplied between the minimum and maximum flow rate curves of
FIGtRE 3.

3.3.4.3 Resistance to Overcooling. The INU shall meet the performance
requirements vhen receiving cooling air as specified in 3.3.4.2 herein.

For interchangeability within the vehicle, the pressure loss of the
delivered production units shall be as follows:

INU: 2 inches water, nominal, plus or minus 10. (All measurements
shall be made at a flow rate of 1.2 lb/min, at an inlet temperature of +27
degrees Celsius, and at 14.7 psia).
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3.3.4.4 Pressurization. No equipment pressurization air vwil be supplied
from the vehicle environmental control system.

3.3.4.5 Cooling Air Connectors. Equipment mounted in supplier furnished
mounts: The air inlet port for each INU shall be located so as to be
compatible vith a suitable located blind mating air plenum on the INU
mount. A separate, automatically actuated, shut-off device shall be
provided on the mount to prevent the direct flow of cooling air from the
mount blind mating plenum when the INU is removed from the mount. Flow
restriction devices shall not be used in supplier furnished mounts. The
shut-off device shall be an integral part of the mount. A single air inlet
connector per NS-33660 shall be provided on the equipment mount for
connection to the vehicle source of cooling air. The size, orientation and
location of this connector shall be subject to approval by the procuring
activity. Suitable provisions shall be incorporated in the equipment mount
to route cooling air from this connector to the INU air inlet port(s).

3.3.5 Electromagnetic Interference (EMI). The INU system shall be designed
using design handbook AFSC DH 1-4 as a g"ide. The generation of and
susceptibility to electromgnetic interference shall be controlled in the
INU. The INU shall meet the design requirements of MIL-STD-461 as
specified and/or modified below. The specific requirements and
modifications of MIL-STD-461 are as follows:

TEST METHOD

CEO1 - This test shall be performed for data purposes only.
CE03 - Change frequency range to "0.10 MHz to 50 MHz". Data shall be
collected from 0.014 MHz to 0.10 MHz for information purposes.
RS02 - The procedures and limits of Method RS02 (a) and (b) shall apply
except that voltage E of Part (b) shall be 400 volts across 5 ohms.
CS01, CSO2, CS06, RE02, RS03, CE04 - Per HIL-STD-461.

Ta addition, the following EMC requirements shall apply:

a. Transient (Impulse) Susceptibility. No change in indications,
malfunction, or degradation of performance shall be indicated in the INU or
its loads when exposed to an electromagnetic impulse field generated by a
type MS25271 relay, or an acceptable equivalent when wired for continuous
operation with a switch in series with the positive side of the line from a
28 volt DC power source. No suppression components (shielding, diodes,
etc.) shall be attached to the relay or its viring. The unshielded
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S positive lead leaving the switch shall be laid over three sides of the test
sample and then connected to the relay. The unshielded return lead from
the relay shall be taped to and in parallel with input power leads, signal
leads, and interconnecting leads. The total length of each external viring
harness paralleled with the relay circuit shall not be less than 60 inches.
The 28 volts input shall be reversed and the transient repeated.

b. Magnetic Susceptibility. The INU shall operate vithout degradation
of performance when subjected to a magnetic field which has a magnitude ot
4 gauss at the equipment envelope and a gradient of 20 gauss per foot, or a
field which has a gradient of 2.5 gauss per foot and a calculated level of
1 gauss at the center of the sensitive item within the INU equipment.

3.3.5.1 Bonding. The INL equipment shall be de Igned to provide a
continuous iow impedance path from the equipment enc sure to its intended
mounting rack. In accordance with paragraph 3.3.5.1 of NIL-5-5087, the
direct current resistance of this path shall be less than 2.5 milliohms.
Use of bonding straps, jumpers, or bonding clamps between the e•quipment
enclosure and the mounting rack shall not be allowed.

3.3.6 Nameplates and Product Marking. All parts and assemblies shall be
marked"in accordance With HIL-E-5400, paragraph 3.1.16. A nameplate
conforming to the requirements of MIL-STD-130 shall be permanently attached
to each unit.. 3.3.7 Workmanship. Workmanship shall be in accordance with NIL-STD-454,
Requirement 9.

3.3.8 Safety. The system safety criteria and requirements of NIL-STD-454,
Requiriients 1 and 3, AFSC DH 1-6 and paragraphs 5.4 and 5.6 of MIL-STD-882
are applicable.

3.3.8.1 Safety Markings. Warnings/cautions and other markings shall be
applied as necessary to aid personnel in avoiding potential hazards.
Unless otherwise specified, such markings shall be consistent with
tIL-STD-1472 except that varnin;. shall be white on conspicuous red, and
cautions black on bright yellov vith a black border.

3.3.9 Human Engineering. The design of the INU including design
specification manuals, and calibration procedures supporting this equipment
shall be in accordance vith MIL-STD-1472 requirements.

3.3.10 Elapsed Time Meter. The INU shall include a 9999 hour, digital,
non-resettable, elapsed time meter conforming to NS17322 and HIL-N-7793.
The meter shall be located on the front of the INU and shall be easily
readable vithout removing the INU cover when mounted in the vehicle.

S
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3.3.11 Connectors. Connectors shall conform to Requirem.wnt 10 of
MIL-STD-454. Support Equipment (SE) connectors shall conform to MS-27505.
Pover and signal connectors shall conform to MIL-C-83733.

3.2.12 Parts, Materials and Processes. The parts, materials, and processes

shall be in accordonce vith paragraph 3.1 of MIL-E-5400 and shall be
subject to the approval of the procuring activity prior to their use.

3.3.12.1 Microcircuits. Microcircuits shall conform to Requirement 64 of
NIL-STD-454, Class B devices. Nonstandard microcircuits shall be screened
to Method 5004.2, MIL-.STD-883, Class B requirement as a minimum. Plastic
encapsulated microcircuits shall not be used.

3.3.12.2 Semiconductors. Semiconductors shall conform to Requirement 30 of
NIL-STD-454, JANTX CMASI. Nonstandard semiconductors shall be screened to
equivalent JANT.'. requirements. Plastic encapsulated semiconductors shall
not be used.

3.3.12.3 Passive Devices. Passive devices shall be selected from the
Established Reliability (ER) specifications of NIL-STD-454.

3.3.12.4 NonStandard Parts. Nonstandard parts require procuring activity
approval prior to use. Norstandard parts shall be equal to or better than
the same type military standard part and vhere possible shall be
replaceable in the field by a military standard part. Parts used in tests
must be in subsequent production, spares, etc.

3.3.13 Finishes and Colors. Equipment installed in the cockpit area shall
be Lusterless Black, Color No. 37038 in accordance vith FED-STD-595.

Finish of all other equipment shall be Lusterless Gray Color No. 36231, in
accordance vith FED-STD-595.

3.3.14 Handles and Grasp Areas. Each unit shall be designed for ease of
handling dR-ng[Iinstallation and maintenance. Handles shall not be
required. Grasp areas shall be in accordance vitn Paragraph 5.9.11.5 of
NIL-STD-1472.

3.3.15 Environmental Protection. Using personnel shall be protected from
any alverse environmental conditions (e.g., temperature, shock, vibration
and lov pressure) in vhich the INU may be employed per paragraph 5.13 of
NIL-STD-14'i2.

3.3.15.1 Toxcity. Personnel exposure to toxic air contaminants during INU
operation, maintenance and training shall not exceed the ceiling values of
)SHA Standard 1910.93.

3o3.15.2 High Voltage. Personnel exposure to high voltage during INU
operation, maintenance and trairing shall be IAW Requirement 1 of
MIL-STD-454.
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S 3.3.16 Hazard Protection. Hazards which may cause adveise explosive, fire,
mechanical, or biological effects on personncl during INU operation, test,
maintenance and training shall be eliminated or controlled.

3.3.17 Switching Transients. Transients from switching within the
equipment, whether automatically or manually controllcd, shall be minimized
by good equipment design.

3.3.18 Overload Protection. In addition to the overload prctection
requirements of 3.2.20 of MIL-E-5400, the INU shall be protecte4 from chain
reaction failures, including those from external overloads (shorts) caused
by grounding of external wiring during installation, test, or other causes.
In so far as practical, no damage to the INU shall result from open
circuits or grounding of wiring external to the LRU.

3.3.19 Modular Design. The INU shall utilize modular space assignment and
plug-in subassemIies to the greatest extent possible, consistent with
requirements of this specification. Nodules shall be designed on a
functional block basis that permits simple functional checkout for location
of malfunction and to facilitate repair. Nodules which cooperate to
achieve an identifiable subfunction shall be located together within a the
greatest possible extent. Potted or sealed modules which cause difficulty
in basic part replacement shall be used only vhen required.

3.3.20 Personnel and Training. The design of the INU shall be such that its
maintenance shall not require skills that exceed Level 5 as defined in APN
*39-1, Airman Classification Manual.

3.3.21 Protectior, of Electrostatically Sensitive Parts, Assemblies and
SVhiere equipment design dictates the use of electrostatically

sensitive parts, protection shall be in accordance with provisions of
DOD-STD-1686.

3.3.22 INU Reson&nce. There shall be no INU resonance below 20 Hz and there

shall be no resonance 0 level greater than 4 between 20 Hz and 30 Hz.

3.3.23 INU Computer Processing Design Requirements.

a. Programming Language. An Air Force approved Higher Order Language
(HOL) as described in MIL-STD-1589 (JOVIAL J73) is required to be used for
all real-time processing within the INU. If there is significant rationale
for using other than NIL-STD-1589, it shall be fully stated in a request
for deviation to the procuring activity. A trade-off analysis shall be
provided which fully justifies, in a quantitative way, the rationale for
selection of a different Air Fo.:e approved HOL or any other non-approved
language. The rationale provided must include life cycle cost,
supportability, technical risk, and schedule risk, A mixture of HOL and
assembly language is acceptable, but at least 90% of the executable code
shall be generated from HOL source code. Deviation from use of an approved
Air Force HOL will require submission of a request and sufficient
Justification to support a waiver.
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b. Instruction Set. HIL-STD-1750 Sixteen Bit Computer Instruction Set
Architecture is the required instruction set for the INU. If a
non-MIL-STD-1750 instruction set is chosen, a trade-off analysis must be
provided which fully Justifies to the procuring activity, in a quantitative
way, the rationale for the instruction set chosen. The areas for which
rationale is to be provided must include life cycle cost, supportability,
technical risk, and schedule risk. Deviation from the use of MIL-STD-1750
shall require submission of a request and sufficient justification to
support a waiver.
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S
4.0 QUALITY ASSURANCE PROVISIONS.

4.1 General. The INU shall be subjected to verification in accordance
with the requirements of this section to demonstrate compliance with this
specification. The provisions of NIL-STD-810 as specified herein and the
iequirements of this section shall apply. When the two documents are in
conflict, this specification shall zovern. A record shall be made of all
data necessary to determine compliance with performance requirements. A
cross reference of requirements to verification method is provided in TABLE
IV. Compliance with the requirements of Section 3.0 shall be verified by
inspection, analysis, demonstration, test, or a combination thereof as
defined below%

a. Inspection. Inspection is defined as a visual verification that the
equipment as manufactured conforms to the documentation to which it was
designed.

b. Analysis. Analysis is defined as the verification that a specified
requirement has been met through the technical evaluation of equations,
charts, reduced data and/or representative data.

c. Demonstration. Demonstration is defined as a non-instruriented test
where success is determined by observation alone. Included in this
category are tests that require simple quantitative measurements such as
dimensions, time to perform tasks, etc.

d. Test. Test is defined as the verification that a specified
requirement is met by a thorough exercising of the applicable element under
appropriate conditions in accordance vith test procedures.

4.1.1 Responsibility for Tests. All inspections, analyses, demonstrations
and testi wv11 be performed at the facilities specified in the contract
statement of work.

4.1.2 Test Samples. The quantity and schedule for delivery of all test
samples submitted for inspection and/or test will be specified in the
contract statement of work.

4.1.3 Standard Conditions. The following conditions shall be used to
establish normal functlonal performance characteristics:

a. Ambient Room Temperature 23 +10 degrees Celsius

b. Surrounding Air Pressure Prevailing lab conditions

c. Relative Humidity Room ambient up to 90%

S
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d. Input Power AC: 115 +3, -7 volts, 400 +/- 20 Hz,
26 +2 volts, -6 volts,
400 HZ, in phase with aircraft
primary power

DC: 28 +0.5 volts, -4.0 volts

e. Cooling Air Temperature Per FIGURE 3
Cooling Air Humidity Up to 95Z relative
Cooling Air Flow Per FIGURE 3, Cooling Air Flow

4.1.4 Test Apparatus Accuracy. All test equipment shall comply with the
requirements of NIL-STD-810, paragraph 3.1.3.

4.1.5 Failure Criteria. A failure is defined to be a complete malfunction
or a re<TucT'oi-Fn tFe performance of the INU below the requirements of this
specification which was corrected by repair, replacement, or calibration of
any part of the INU. A failure must be disregarded if it can be
convincingly proven that it was caused by abnormal external events or human
errors in operating and handling equipment. The following criteria shall
constitute a failure:

a. The failure symptoms must be repeatable.

b. For systems which have mechanised the selectable "CAL" mode,
unscheduled calibrations, unscheduled maintenance and/or unscheduled
reprogramming are failures if they occur within 60 days of the previous
calibration. For systems which have not mechanized the "CAL" mode,
unscheduled calibrations, unscheduled maintenance and/or unscheduled
reprogramming are failures if they occur within 18 months.

c. Monitored functional parameters that deviate beyond acceptable B
specification limits shall constitute a failure.

d. Failures can be catastrophic or structural in nature.

a. Deterioration, corrosion, or change in tolerance limits of any
internal or external parts which prevent the test item from meeting
operational service or maintenance requirements constitute failures.

4.1.6 Teat Samele Refurbishment. The test samples which have been
subjected to testing and exhibit deterioration shall not be delivered on
contract until they have been refurbished. The wear items to be replaced
shall be determined by agreement between the contractor and the procuring
activity. Test samples which have been subjected to safety of flight crash
loads shall not be delivered on contract.
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REFERENCE REOUIREMENT LABORATORY

3.1 Item Deseziption 4.2.1
3.1.1 Item Diagiam 4.2.1
3.1.2 Interface Defbnition 4.2.3.2
3.1.2.1 Bus Control 4.2.3.2
3.1.2.1.1 Data Btij Redundati.y 4.2.3.2
3.1.2.1.2 Bus Address 4.2.3.2
3.1.2.1.3 Status V'ord BIT Assignment 4.2.3.2
3.1.2.1.4 Mode Co;mands 4.2.3.2
3.1.2.1.5 Input/Output (I/0) 4.2.3.2
3.2 Characteristics
3.2.1 Performance 4.2.3.2
3.2.1.1 Position Accuracy 4.2.3.2
3.2.1.2 Velocity Accuracy 4.2.3.2
3.2.1.3 Acceleration Accuracy 4.2.3.2
3.2.1.4 Attitude Accuracy 4.2.3.2
3.2.1.5 Altitude Accuracy 4.2.3.2
3.2.1.6 Reaction Times 4.2.3.2
3.2.1.7 Latitude Range
3.2.1.8 Vehicle Motion During

Ground Alignment
3.2.1.9 INU Functions 4.2.3.2
3.2.1.10 Selectable Modes 4.2.3.2
3.2.1.11 Data Output 4.2.3.4
3.2.1.12 Validity Output Discretes 4.2.3.2
3.2.1.13 Data Latency 4.2.3.2
L32.2 Physical Characteristics
3.2.2.1 Size 4.2.3.1
3.2.2.2 Electrical Interface 4.2.3
3.2.2.3 Electrical Pover. 4.2.4.4
3.2.3 Reliability
3.2.3.1 Reliability of Replacement

and Spare SRU/Modules 4.2.8
3.2.4 Maintainability Program 4.2.7
3.2.4.1 Design 4.2.7
3.2.4.1.1 Calibration Interval 4.2.3
3.2.4.1.2 Maintainability Definitions -

3.2.4.2 Repair 4.2.7
3.2.4.2.1 Organizational Level

Maintainability Requirements 4.2.7
3.2.4.2.1,1 Equipment Handling 4.2.7
3.2.4.2.1.2 Adjustments 4.2.7

TABLE IV - QUALITY ASSURANCE CROSS REFERENCE
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REQUIREMENIr LABORATORY
3.2.4.2.1.3 Boresighting 4.2.7
3.2.4.2.1.4 INU Mount 4.2.7
3.2.4.2.1.5 INU Mount Bonding 4.2.7
3.2.4.2.2 Intermediate Level

Maintainability Requirements 4.2.7

3.2.4.2.2.1 Packaging 4.2.7
3.2.4.2.2.2 Adjustments 4.2.7
3.2.4.2.2.3 Reversibility Restrictions 4.2.7
3.2.4.2.2.4 Accessibility 4.2.7
3.2.4.3 Built-In-Test (BIT) Function 4.2.7
3.2.4.3.1 Failure Detection Function 4.2.7
3.2.4.3.1.1 Failure Detection Performance 4.2.7
3.2.4.3.2 Failure Location Function 4.2.7
3.2.4.3.2.1 Organizational Level 4.2.7
3.2.4.3.2.2 Intermediate Level 4.2.7
3.2.4.3.2.3 Failure Location Performance 4.2.7
3.2.5 Environmental Conditions 4.2.4.2
3.2.5.1 Temperature 4.2.4.2.1
3.2.5.2 Altitude 4.2.4.2.1
3.2.5.3 Vibration 4.2.4.2.3
3.2.5.3.1 Gunfire Vibration 4.2.4.2.15
3.2.5.4 Rain 4.2.4.2.5
3.2.5.5 Solar Radiation 4.2.4.2.9
3.2.5.6 Acoustic Noise 4.2.4.2.13
3.2.5.7 Flight Environment 4.2.3.2
3.2.5.8 Fluids 4.2.4
3.2.5.9 Shock 4.2.4.2.14
3.2.6 Transportability 4.2.1 & 4.2.7
3.3 Design and Construction 4.2.1
3.3.1 Useful Life 4.2.1 & 4.2.7
3.32 Operational Service Life 4.2.1 & 4.2.7
3.3.2.1 Storage 4.2.1. & 4'2.7
3.3.3 Design Loads
3.3.3.1 Normal Operating Load Factors
3.3.3.2 Ultimate Load Factors 4.2.4.2.14
3.3.4 Thermal Design 4.2.4.2.4
3.3.4.1 Cooling Air Conditions 4.2.4.2.4
3.3.4.2 Cooling Air Flov 4.2.4.2.4
3.3.4.3 Resistance to Overcooling 4.2.4.2.4
3.3.4.4 Pressurization 4.2.4.2.4
3.3.4.5 Cooling Air Connectors 4.2.3.1
3.3.5 Electromagnetic

Interference (EMI) 4.2.4.3
3.3.5.1 Bonding 4.2.4.3
3.3.6 Nameplates and Product Harking 4.2.1 13.3.7 Vorkmanship

4.2.1

TABLE IV - QUALITY ASSURANCE CROSS REFERENCE
(Cont.d)
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REQUIREMENT LABORATORY
3.3.8 Safety 4.2.2
3.3.8.1 Safety Markings 4.2.1
3.3.9 Human Engineering 4.2.1
3.3.10 Elapsed Time Meter 4.2.1
3.3.11 Connectors 4.2.3.1
3.3.12 Parts, Materials & Processes 4.2.1
3.3.12.1 Microcircuits 4.2.1
3.3.12.2 Semiconductors 4.2.1
3.3.12.3 Passive Devices 4.2.1
3.3.12.4 NonStandard Parts 4.2.1
3.3.13 Finishes and Colors 4.2.1
3.3.14 Handles and Grasp Areas 4.2.1
3.3.15 Environmental Protection 4.2.1
3.3.15.1 Toxicity 4.2.1
3.3.15.2 High Voltage 4.2-1 & 4.2.4.4
3.3.16 Hazard Protection 4.2.1
3.3.17 Svitching Transients 4.2.1 & 4.2.4.4
3.3.18 Overload Protection 4.2.4.4
3.3.19 Modular Design 4.2.3.1
3.3.20 Personnel Training 4.2.1
3.3.2' Electrostatic, Protection
3.3.2L INU Resonance
3.3.23 INU Computer Processing Design

Requirements 4.2.1
TABLE IV -QUALITY ASSURANCE CROSS RIBFRINCE

(Cont.d )
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4.1.7 Functional Tests. Functionsl tests are required during acceptance,
produci verification, and pre/post-qualification tests. The following
criteria shall apply to the attitude and navigation accuracy parti of these
tests:

a. Attitude Test. The attitude test shall start vith the INU

stabilizes at room temperature with all power off. The INU will be turned
on and allowed to complete a full alignment before entering the navigation
mode. Following the alignment sequence, the INU case will be incremently
positioned in azimuth, pitch, roll and compound pitch and roll. The INU
output data will be allowed no more than 5 seconds stabilization time
before a comparison of case position to output data position In all three
axes is recorded. A failure is defined as any difference In azimuth,
pitch, or roll by more than 0.125 degree between case orientation and
output data orientation.

b. Navigation Test. The navigation test shall consist of two in place
navigation runs at two different headings. Bach navigation run shall start
with the INU stabilizes at room temperature vith all power off. The INU
will be turned on and allowed to complete a full alignment before entering
the navigation mode. Radial position error shall not exceed 0.5 nmi during
the first 15 minutes of navigation and shah' not exceed 2.0 nmi/h during
the remainder of the test. The velocity error in either horizontal axis
shall not exceed the following limits: 0.25 fps at the instant the
navigation mode is entered, 8.0 fps peak to peak oscillation, and 2.5 fps
RMS for the first two hours of the test based on velocity data recorded at
five minute intervals.

(1) The first run of the navigation tests shall consist of a
stationary run of at least 90 minutes after entry into the navigation mode.
The test will be performed at a case heading of North.

(2) The second navigation run shall consist of a stationary run of
at least 90 minutes after alignment. This run shall be accomplished at an
East case axis heading.

4.1.8 Perfcrmance Check3. The procedures, test parameters, etc., required
to accomplish performance checks shall be submitted to the procuring
activity for review and approval prior to commencing any tests.

4.2 Test Classification. Inspection and testing of the INU will be
classified as follows:

a. Examination of Product - paragraph 4.2.1
b. Operational Flight Program Demonstration - paragraph 4.2.2
c. Acceptance Test - paragraph 4.2.3
d. Qualification Test - paragraph 4.2.4
e. Combined Environments Test - paragraph 4.2.5
f. Production Verification Test - paragraph 4.2.6
g. Maintainability Demonstration - paragraph 4.2.7
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S 4.2.1 Examination ot Product. Each test Item submitted shall be given s
thorough visual and mechanical Inspection to determine that the quality of
material, workmanship and design is in compliance with the requirements of
this specification.

4.2.2 Operational Flight Program (OFP) Demonstration. The procedures
required to demonstrate that the OFP, when resident inWthe INU hardware,
complies with the functional and performance requirements of this
specification shall be submitted to the procuring activity for review and
approval prior to commencing the formal OFF demonstration. Realism in
simulating operational conditions shall be a prime consideration in
structuring demonstration procedures. The OFP shall be verified as in
compliance with the functional and performance requirements of this
specification when formal OFP demonstration has been completed with no out
of specification conditions being recorded.

4.2.3 Acceptance Test. Each deliverable item shall be subjected to the
following acceptance tests.

4.2.3.1 Examination of Product. Each deliverable item shall be examined to
determine conformance wltFiith eapplicable drawing and all requirements of
this specification for which there is ikot a specific test. In addition, the
requirements of paragraph 4.2.1 of this specification shall apply.

4.2.3.2 Functional Tests. The functional characteristics of the equipment
shall be measured in accoirance with the acceptance test procedures and the
data recorded. Any equipment found out of tolerance shall be rejected.
The acceptance test procedures shall be submitted to and approved by the
procuring activity prior to use in formal testing.
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4.2.3.3 Rejection and Retest. Equipment which has failed to meet the
acceptance tests of this speification shall be rejected. Final acceptance
of rejected equipment shall not be made until it is determined that the
item meets all acceptance test requirements. The equipment may be reworked
or have parts replaced to correct the cause of rejection. Full particulars
concerning the rejection and action to correct the fault shall be subnitted
with the equipment.

4.2.3.4 Test Conditions. Unless otherwise specified, all acceptance tests
shall be conducted under the standard conditions of paragraph 4.1.3.

4.2.4 Qualification Tests. This test series shall he used to certify that
the INU complieF vith the rsquirements of this specification. The
location(s) vhere testing vill be conducted and the required surveillance
of tests shall be as stated in the contract.

a. Test Samples. The test samples shall consist of models
representative of production equipment. The quantity to be subjected to
qualification testing shall be specified in the contract.

b. Certification. Certification of the satisfactory completion of
qualification tests shall be submitted to the government as required by the
contract.

c. Test Sequence. The following sequence of tests shall be used to
accomplish the qualification test series:

(1) Prequalification Acceptance Test, see para 4.2.4.1
(2) Environmental Tests, sme paragraph 4.2.4.2
(3) Electromagnetic Interference Tests, see para 4.2.4.3
(4) Electrical Pover Test, see paragraph 4.2.4.4
(5) Post-Qualification Functional Test, see pars 4.2.4.5 4

4.2.4.1 Prequalification Acceptance Test. A complete acceptance test in
accordance vith paragraph 4.2.3 shall beUperformed on each test item prior
to the start of the environmental, EMI, etc. tests in this series.

4.2.4.2 Environmental Tests. Environmental teats shall be in accordance
with MIL-.STD-810 except as modified herein. The equipment shall be
subjected to performance checks (paragraph 4.1.8) before, during (unless
ithervise specified), and after each environmental test to determine
satisfactory operation. The equipment under test shall sustain neither
physical damage nor performance degradation either during or as a result of
exposure to these tests. If Combined Environments Testing (CET) is
performed as specified in paragraph 4.2.5 of this specification, then
paragraph 4.2.4.2.1 through paragraph 4.2.4.2.3 may be optional if
contractually specified. Otherwise, the following testing shall be
accomplished. Tests indicated with an asterisk shall be performed on the
equipment prior to the first flight in Pny vehicle (Safety of Flight).
Safety of Flight (SOF) tests required are as described in paragraphs
4.2.4.2.1, 1s.2.4.2.3, 4.2.4.2.10, 4.2.4.2.12, and 4.2.4.2.14.
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S 4.2.4.2.1 Temperature and Altitude (SOF). Test in accordance with
HIL-STD-810, Method 504.1, Procedure I (Category 6) for the temperature and
altitude requirements of paragraph 3.2.5.1 and 3.2.5.2 herein.

4.2.4.2.2 Humidity Test. Test in accordance with MIL-STD-810, Method
507.1, Procedure I.

4.2.4.2.3 Random Vibration (SOP). Test in accordance with NIL-STD-810,
Method 514.2 for the performasce and endurance level, as specified in
FIGURE 6 herein. The INU shall be subjected to one half-hour of
performance test, followed by one hour of endurance test, completed by one
half-hour of performance test in each of its three orthogonal axes. During
the performance test the INU shall demonstrate requirements of paragraph
3.2.1. However, during the endurance test, the INU shall be in the NAV
mode, and system performance shall be checked by functional
testing upon completion of the teat. While the functional tests are being
performed, the INU shall be mounted. with respect to its vehicle installed
axes and shall not be subjected to vibration. SOF tests shall be a fifteei
minute performance test in each axis.

4.2.4.2.4 Cooling Air. The purpose of these tests is to ensure the INU
meets the per ormance requirements when designed to be forced air cooled
and supplied with cooling air over the specified design range.

a. Air Flow and Pressure Loss. The system will be operated in the
maximum heat dissipating mode. The cooling air temperature and flow rate
shall be adjusted to the specified conditions. The total air pressure loss
through the INU shall be compared to the specified-maximum allowable loss.

b. Overcooling. The INU shall be stabilizes at -40 +2 degrees Celsius
at ambient pressure. The cooling air shall be adjusted to -18 degrees
Celsius at three times the minimum specified flow rate. The INU shall be
turned on, aligned and operated in the NAV mode for 84 minutes. No
degradation of performance shall be allowed. The test shall be repeated
with operation in the NAV mode for 30 minutes, but with cooling air
temperature of -51 degrees Celsius, for which degraded performance is
allowed.

c. Undercooling. The INU shall be stabilizes at +71 +2 degrees Celsius
at ambient pressure. The cooling air shall be adjusted- to +38 degrees
Celsius at the minimum specified flow rate. The INU shall be turned on,
aligned and operated in the NAY mode for 84 minutes. No degradation of
performance shall be allowed. The test shall be repeated with operation in
the NAV mode for 30 minutes, but with cooling air at +49 degrees Celsius,
for which degraded performance is allowed.

4.2.4.2.5 Rain. Test in accordance with MIL-STD2810, Method 506.1,
Procedure II.

4.2.4.2.6 Sand and Dust. Test in accordance with MIL-STD-810, Method
510.1, Procedure I.
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4.2.4.2.7 Fungus. Veneor certification shall be accepted for well
established mater als. However, the government reserves the right to test
the INU IAV fungus test Method 508.1 of NIL-STD-810, Procedure I.

4.2.4.2.8 Salt Fog. Test in accordance with MIL-STD-810, Method 509.1,
Procedure I.

4.2.4.2.9 Solar Radiation. Test in accordance wih MIL-STD-810, Method
505.1, Procedure II (for INUs mounted in the cockpit only).

4.2.4.2.10 _ Explosive Atmosphere (SOP). Explosion proof all INU equipment
which is not hermetically sealed or which is not enclosed in pressurized or
sealed containers shall be conducted to accordance with NIL-STD-810, Method
511.1, Procedure I, modified to include 75,000 feet simulated altitude in
paragraph 3.1.2 of Procedure I.

4.2.4.2.11 Linear Acceleration - Limit Load. The purpose of this test is to
verify satisfactory performance after the application of limit loads.

a. The test shall be performed with an INU mounted on a
centrifuge.

b. The INU shall be prepared in accordance with appropriate
pretest performance requirements, gyrocompass aligned, and placed in the
NAV mode for ten minutes of static navigation.

c. The INU shall be maintained in the NAV mode during
acceleration and for 84 minutes after each acceleration. Record INU
horizontal position and velocity once per minute for each test.

d. With the case oriented so that lateral loading is placed on
the case by the centrifuge when it rotates, impose a steadily increasing -

acceleration on the INU peaking at 2 •.s. Tdtal test time is limited to
five minutes and the angular rate shall not exceed 3 radians per second
during test. Rotate the case 180 degrees about a vertical axi,, then
impose a steadily increasing acceleration on the INU peaking at 2 g.s.
Time and angular rate limitations are as above.

e. Orient the case to simulate a vehicle in vertical flight
that is experiencing negative g.s. Impose a steadily increasing g-load on
the case peaking at 6 g.s. Total time is limited to 7 minutes and the
angular rate shall not exceed 7 radians per second.

f. Orient the case as shown in FIGURE 4 to simulate a vehicle
experiencing a 13 g normal acceleration with a simultaneous 4 g
deceleration (forward load). Impose a steadily increasing centrifugal load
peaking at 13.56 g.s so that down and forward loads are 13 g.s and 4 g.s
respectively. Total test time is limited to 10 minutes and the
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S
centrifuge angular rate shall nct exceed 7.51 red/s (equivalent to 7 rad/9
about the roll axis and 2.73 :ad/@ about the yiw axis). Rotate the case
180 degrees with respect to the case vertical axle, then impose a steadily
increasing. centrifugal load peakIn at 03.56 g's. Time and angular
limitations are as above.

g. A time history of horizontal position and velocity errors indicated
by the INU during each test shall be plotted. Thes* results shall be
compared with the specified position and velocity accurac- requirements.

4.2.4.2.12' Sinusoidal Vibration (50F). Test in accordance with
HIL-STD-810, Method 514.2, Procedure I, Figure 514.2-3 Level K.

I FREE BODY EQUATION8

I Deceleration - [•ontrifuge Load] Coo 68.7 gin 66.70 I

Frn 6.7o0
II I I-. -//' CI/// I

I I orml Aceleatio - 9mnt~uoCentr S ifg 68.7d COB 68. a

I I

4 Normal Acceleration4 g13 ng w

! .. . .. I

FIGURE 4 - LINEAR ACCELERATION TEST 6
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4.2.4.2.13 Acoustic Noise. Test in accordance with MIL-STD-810, Method
515.2, Proceajire I, Category A.

4.2.4.2.14* Shock (SOF). Test in accordance with MIL-STD-810, Method
516.2, ProcedJur'es I, II, I1, and V.

4.2.4.2.15 Gunfire Vibration. Testing of this requirement will have been
accomplished previously under paragraph 4.2.4.2.3 test guidelines.

4.2.4.2.16 Toxicity. Materials in the equipment which appear in Tables
G-l, G-2, and G-3 of OSHA Standard 1910.93 will be itentified. Designs
containing such materials are limited to the ceiling values on eight-hour
time weighted averages given in the above tables. Tests viii be conducted
to determine material concentrations whenever analyses are Inconclusive.

4.2,4.3 Electromagnetic Interface (SMI) Tests. Compliance with the
applicable requirements of MIL-STU-461 specified in paragraph 3.3.5 shall
be demonstrated by testing of the INU in accordance with MIL-STD-462, test
methods CEOL, CE03, CE04, CSOl, CS02, CS06, RE02, RS02 and RS03.
Compliance with Transient (Impulse) Susceptibility, Magnetic
Susceptibility, and bonding requirements of paragraph 3.3.5 shall be
demaonstrated by testing the INU in accordance with plans/procedures
approved by the procuring activity.

4.2.4.3.1 Test Cable Shield Terminations. For purposes of EMI testing, the
shields onvT•rng of the test set signal connector (simulating vehicle
cabling to the INU) shall be bonded to the-INU mount by means of a ground
strap with a length-to-width ratio of less than five to one, and a direct
current resistance of less than 2.5 milliohms.

4.2.4.3.2. Test 28 VDC Grounding. For purposes of EMI testing, 28 VDC
return power lines, pins 40, 50 and 51 shall t. bonded to the test ground.
plane.

4.2.4.4 Electrical Power Test. The system shall be prepared in accordance
with the perforimice of test requirements (NIL-STD-810, paragraph 3.2).
Outputz of velocity and attitude will be recorded during power tests.

a. Normal and Emergency AC Power. The INU shall be operated in the
navigate mode at the voltages of 104, 113, 108, 113, 118, 113, and 122 for
a jeriod of not less than 10 minutes for each voltage value.

b. AC Power Factor. The INU individual phase power factors shall be
d termined with the system operating in the NAV mode and shall meet the
limits of TABLE II of this specification.

c. AC Frequency. The INU shall be operated in the NAV mode at 400 Hz,
420 Hz, 380 Hf and 400 Hz for a period of not less than 10 minutes for each
frequency.

d. AC Transients. The INU shall be tested for AC t~ansient sensit'vity
as specified in MIL-STD-704, limits 1 and 4 of FIGURE 3. The INU shall be
operated in the NAV mode for a period of not less than 10 minutes following
each transient.

SNU 84-1, 28 FEBRUARY 1986

K5



4.2.4.4.1 DC Power.

a. Normal and Emergency Levels. The INU shall be operated in the
navigate mode at the normal aircraft power distribution 28 volt DC line
voltages of 16, 28, 24, 28, 22.5, 28, 30 and 28 vdc for a period of not
less than 10 minutes for each voltage value.

b. DC Transients. The INU shall be tested for DC transient sensitivity
by applying transient voltages on the normal aircraft power distribution 28
VDC line, as specified in NIL-STD-704, limits I and 4 of FIGURE 9. The INIJ
shall then be operated in the HAV mode for a period of not less than 10
minutes following each transient.

4.2.4.4.2 Vehicle Battery Pover.

a. Battery Steady State Voltage. With the normal AC and DC pover
inputs removed, the IND shall be operated in the navigate mode with vehicle
battery power at voltages of 16.5 volts and 29.5 volts. Operation shall be
for a period of not less than 10 minutes for each voltage.

b. Battery Transient Voltage. With the normal AC and DC power inputs
removed, and vith the INU operating In the navigate mode with vehicle
battery power applied, the INU shall be tested for sensitivity to the
battery transient voltages of limits 5 and 6 of FIGURE 9, NIL-STD-704. The
INU shall then be operate' in the NAV mode for a period of not less than 10
minutes following each transient.

4.2.4.4.3 Power Consumption., The AC and Vehicle Battery DC inputs shall
be monitored and recorded. The Vehicle Battery DC power shall not exceed
the limits shown in TABLE Iha. The Vehicle AC power (start-up and running)
shal. not exceed the limits shown in TABLE II.

4.2.4. Post-Qualification Functional Test. A post-qualification
functional test shall be performed IA the procedures of paragraph 4.2.3.1.

4.2.5 Combined Environments Test (CET). The Purpose of the CRT is to
evaluate system design by obtaining engineering failure data while the
system is operating in a simulated service environment. Three types of
environments will he imulated: arctic, desert, and tropic. Altitude,
temperature, relative humidity, and vibration shall be varied in accordance
vith the requirements of this specification while the INU is operating in
the NAV mode. Only the tropic flights shall require humidity control. All
normal INU outputs shall be monitored for compliance vith the requirements
of this specification during all test cycles.
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4.2.5.1 Test Samples. The quantity and configuration of the trst samples
shall be as speciie in the contract.

4.2.5.2 Test Procedure. Each test cycle shall consist of a 65 minute
temperature soak, a simulated flight, a 15 minute null, and a simulated
flight for a total of 480 minutes. The total test consists of 100 hours W
(30 simulated flights) in accordance with the schedule as shovn In TABLE V.
The profiles for temperature, altitude, relative humidity (tropic only) and
vibration are shown in FIGURES 5 and 6A. A detailed description of the
profiles is provided in TABLE VI. For each test condition of the CET, the
TNU shall be provided with the cooling air as specified in paragraph 3.3.4
herein. The vertical axis shall be the vibration axis (relative to the
mounting installation) for all cycles.

4.2.6 Production Verification Test (PVT). Production verification tests
shall be conducted in accordance vith the requirements specified herein to
expose design deficiencies and defects due to inadequate quality control,
introduction of new production lines or design changes. Each deliverable
INU shall be subjected to the PVT sequence. All normal INU outputs shall
be monitored for compliance with the requirements of this specification
during each portion of the PVT cycle when the INU i• operating.

4.2.6.1 Procedure. FIGURE 7 illqstrates the PVT test sequence. For each
test condition specified in the PVT, the INU, while operating, shall be
provided with cooling air equivalent to that specified in paragraph 3.3.4
herein. The test procedure consists of the following sequence of events:

a. Random Vibration - see paragraph 4.2.6.1.1
b. Temperature Cycling - see paragraph 4.2.6.1.2
c. Acceptance Test - see paragraph 4.2.3

.4.2.6.1.1 Random Vibration.- As illustrated in FIGURE 7, the INU shall be -S
subjected to random vil-ativn at a minimum Power Spectral Density (PSD) of
0.04g squared per Hz, for 10 minutes in each of the three orthogonal axes
illustrated in FIGURE 8. The INU shall be operating while being subjected
to this test.

4.2.6.1.2 Temperature Cycling. Each PVT sequence shall it-lude a minimum
of 10 temperature cycles with the last three cycles iailure free.
Temperature cycles shall be as described in paragraph 4.2.6.1.2.1 and as
illustrated In FIGURE 9. A survey tieall be run in accordance vith
MIL-STD-781, paragraph 5.1.5, te establish the INU stabilization
temperature.
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4.2 6.1.2.1 Temperature Cycle Szeps. Each PVT sequence shall consist of
the following steps as illustrated in FIGURE 9.

1. Reduce the chamber air temperature at a minimum rate of 5 degrees
Celsius per minute and stabilize the INU temperature at -54 degrees
Celsius.

2. Raise the chamber air temperature at a minimum rate of 5 degrees
Celsius per minute and stabilize the INU temperature at -40 degrees
Celsius.

3. Turn the INU on and perform a gyrocompass alignment while raising the
chamber air temperature at a minimum rate of 5 degrees Celsius per minute,
but not to exceed 102 degrees Celsius per minute from -40 to +71 degrees
Celsius. Switch to the NAV mode as soon as the INU transmits a flashing
NAY READY status. Monitor INU performance. Minimum time in NAV mode shall
be 90 minutes.

4. Upon completion of the first 90 minute navigation run, turn the INU
off. As soon as the INU stabilizes at +71 degrees Celsius turn the INU on
and perform a gyrocompass alignment. Switch to the NAV mode as soon as the
INU transmits a flashing NAY READY status. Then reduce the chamber air
temperature at a minimum rate of 5 degrees Celsius per minute but not to
exceed 102 degrees Celsius per minute to -54 degrees Celsius. Monitor INU
performance. Minimum time in NAV mode shall be 90 minutes.

5. Turn the INU off. Continue temperature cycling by stabilizing the INU
temperature at -54 degrees Celsius. Repeat steps 2 thru 4 until the
required number of cycles have been completed.

6. At the end of the second NAV run ot the last failure free cycle, turn
the INU off and return the chamber temperature to ambient.

4.2.6.2 Failure and Retest Criteria. A failure for PVT is defined as the
inability of the INU to perform its prescribed function within specified
tolerances.

4.2.6.2.1 Failure Necessitating INU Retest DurinPVT.

a. There shall be no adjust, replacement, or repair of a part or
assembly within the INU during the failure free period (see FIGURE 7).

b. The ne.dJ to reprogram the INU shall be classified as a failure.

c. Failutc; which are directly attributed to technician error made
during test or test equipment malfunction, which do not require replacement
or repair of a part or assembly may not require a repeat of completed PVT
cycles. Tha government shall determine if completed cycles shall be
repeated.

0
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d. Navigation accuracy errors greater than the folloving shall require
a restart of the PVT:

(1) 1.0 nmi/h CEP for the 20 navigation runs in the 10 cycle PVT

(See Paragraph 6.2 for the method of calculating CEP.)

(2) Any error vithin a single navigation run exceeding an envelope

bounded by 1.25 nmi position error during the first 15 minutes and 5.0

nmi/h position error rate for the remainder of the navigation run. ALL

position error rates shall be referenced to the time that the NAV mode is

entered.

TENPERATURE SOAK TYPE
CYCLE (DEGREES CELSIUS) CYCLE

1 71 Desert
2 50 Desert

3 50 Tropic

4 50 Desert
5 50 Desert

6 50 Tropic

7 4 Arctic
8 4 Arctic
9 4 Arctic

10 -40 Arctic
11 4 Arctic
12 4 Arctic

13 50 Jesert
14 50 Desert

15 50 Tropic

TABLE V - COMBINED ENVIRONMENTS TEST
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'4~IESIn L reference to FIGURE iand Table V1, the vibration during

a6scend ng altitude phases io 0.04 g /H1: and during deacendicg phases to
0.02 S /Hz.

2. Curve I to be run during all INU on-times except as specified
below~ (Reference FIGURE 5).

3. Curve 2 to be run during all ascending altitude segments of
the f light profile arnd during each 5,000 ft altitude segment &a detailed
be low.

a. CET, io addition to vibration qualificatio.n (4.2.4.2.3)-
Ctirve 2 to be run 5 minutes during each 5,000 ft altitude segment for a
total of 10 minutes per 8 hour CET cycle.

b. CET. tn lieu of vibration qualification (4.2.4.2.3) - Curve62 to be ru houhu each 5,000 ft altitude segment for a total of 110
minues pr 6 our RT ycle.
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teSting shall be required to restart the PVT procedure except as specifiedIn paragraph 4.2.6.2.1.

4.2.6.2.3 PVT Trial Cycles. Any system which fails during PVT cycling or
acceptance testing may, at the option of the test supervisor, be submitted
to Pv'r or burn-in type trial cycles for trouble-shooting or to verify the
validity of any repairs performed. Failures occurring during these trial
cycles shall be recorded by the contractor, but shall not be Included in
the customer failure reporting documents. Prior to start of the trial
cycle, t+ie log shall identify the cycle and associated data as "Trial
Cycle".

4.2.6.3 Failure Reporting and Analysis. All failures occurring after the
system has started the PVT shall be reported and analyzed. A summary of
all failures shall be provided to the government as required in the
contract.

4.2.6.3.1 Test Log Book. All failures during the Production Verificatiorn
Test Sequence, a ter completion of the contractor burn In, shall be
recorded. A test log book shall be maintained for each INU and shall
accompany it throughout the test period. Bach page of the log revieved by
government personnel shall be signed or stamped by the government
representative.

4.2.7 Maintainability/BIT Demonstrations.

4.2.7.1 General. Compliance with the requirements of this specification
for maintainability/BIT will be demonstrated through the testing outline
below. The testing to determine compliance will be integrated vith other
quality assurance tests as applicable.

4.2.7.- Maintainability Demonstration. Compliance with the requirements of
paragraph-3.2.4.2 (excluding Equipment Repair Time (ERT) and maximum
maintenance time (Hoax) requirements) shall be assessed by inspection
(observation) during the maintainability demonstrations delineated in
paragraph 4.2.7.2.1 and 4.2.7.2.2. The procuring activity shall reserve
the right to provide and/or select the technicians to perform
organizational and intermediate maintenance level demonstrations. The
contrector shall provide adequate training to qualify the military
technician(s) to perform the maintainability demonstrations. The technical
documentation to be used shall be limited to the equipment technical
manuals. Where practical, two or more INUs shall be used during the
demonstrations in order to assess the interchangeability of the equipment.

S
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4.2.7.2.1 Organization Level. A demonstration of organizational level
maintainability requirements (excluding INU fault location) shall be
accomplished and shall simulate as closely as practical the organizational
scenario.

a. The demonstration shall include the following organizational level
maintenance tasks:

(1) Removal and replacement (not including vehicle access time).

(2) Checkout of repair.

b. The Organizational Level Equipment Repair Time (ERT) acceptance
criterion shall be in accordance with MIL-STD-471, Test Method 4.

4.2.7.2.2 Intermediate Level. An intermediate level maintainability
demonstration shall be conducted in accordance with NIL-STD-471, Notice 1,
Method 9, to verify the requirements specified in paragraph 3.2.4.2.2. The
sample size and fault selection shall be in accordance with NIL-STD-471.

4.2.7.3 Failure Detection. Data to determine degree of compliance with the
requirements of paragraph 3.2.4.3.1 shall be obtained from two sources by
recording INU BIT capability to correctly indicate, or failure to indicate,
the existence of an INU malfunction as follows:

a. When sample failures are introduced in accordance with the I-Level
demonstration specified in paragraph 4.2.7.2.2 above.

b. During the combined environments test (paragraph 4.2.5) and
production verification test (paragraph 4.2.6) specified herein.

4.2.7.4 Failure Location. The contractor shall maintain a record of all. 3
failures occurring or introduced into the INU during the maintainability
demonstrations, combined environments tests, and production verification
tests required in this specification. At each failure event or
malfunction, the BIT capability to locate the source of the failure to the
INUl and the SRU will be recorded. In the event the BIT circuitry fails, or
is unable to detect or locate an equipment failure, an analysis shall be
made and documented. From these data, equipment compliance with the
requirements of paragraph 3.2.4.3.2 will be determined.

4.2.8 Replacement and Spare SRU/Iodules. Replacement and spare SRUs and
modules shall be tested by tuojecting'alSRUs/modules tO the PVT series of
tests.
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S 5.0 PREPARATION FOR DELIVERY.

5.1 General. The INU shall be packaged, packed and marked for delivery in
accordance vith the applicable purchase order. Packing shall be adequate
for the type and conditions of shipment.

e
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6.0 NOTSS.

6.1 Position Accuracy. RZR is defined to be a best fit number half under
and half over the as-specified performance data. The best fit line must be
forced through the zero intercept rý time zero. Furthermore. the RER line
sLould be a straight line. The civil requirement is imposed to comply vith
FAA c4rtification rules and is the governing requirement for flights longer
than one hour. The military navigation accuracy requirement will be the
governing requirement for flight dusrations up to one hour. Position
accuracy will be based on an ensemble of flights. 0.8 nmi/h (1.48 km/h)
CEP converts to 1.7 nmi/h (3.1 km/h) on a 95 percentile basis.

6.2 PVT Navigation Accuracy. VEP will be calculpted as the Root Mean
Square (RMS) of the total ensemble of position radial error rates (RER)
times a 0.83 factor.

n

CEP u 0.63 (RERO)]

where: 3jtl Li the Ith mission RER
u is the total nurber of mission RZR's

6.3 Velocity Accuracy. The intent of specifying an RMS number here vas to
varrant that 68 percent of the data taken vould fall within the specified
limit. Further, the RMS is taken over an ensemble of time so that the
maximum RHS number is always met within the first two hour period. For
purposes of analysis, a perfect barometric input of zero will be assumed
here. The folloving equation may be used for making time RMS calculations. -3

m n

RM8 Velocity = mn

k=1 1=1

where Vk(ti)Ovalocity of the k th run as a
function of time. t1 .

where t is equally spaced across time and K is the index across the
ensemble of runs; n is total number of data points per run and m is the
total number of data runs.

6.4 Coordinace Frame Definitions. The coordinate frames used in this
specTf7cation are defined in this section. The:e frames ate right hand and
orthogonal systems. The signs of rotations that occur within these frames
ae defined by the right hand rule unless specifically defined to the
contrary. The reference ellipsoid used in defining these frames and the
relationships between them will be the one defined in WGS-72 or latest
published WGS (see section 6.6).
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S SeveLal cooLdinate trames have their oLigin at a point calied the computed
specific force origin. This point is the point in the instrument cluster
from which the INU manufacturer computes accelerations, velocities, and
translations.

6.4.1 Earth-Centered Earth-Fixed Frame (B Frame: Xe, Ye, Ze). The origin
is locaee• at the mass center of the earth. Xe is directed north along the
polar axis. Ye and Ze are in the equatorial plane with Ze directed through
the Greenwich meridian, and Ye directed through ;0 degree V longitude.
Geographic position denoted in terms of geodetic latitude (phi), longitude
(lambda), and altitude (h), is 0efined vith respect to the earth-centered,
earth-fixed system as shown in FIGURE 10.

6.4.2 Local Geodetic Frame (G Frame: !g, Ug, ZI. The origin is located
ot the computed specific force origin. ]g and Yg are in a plane parallel
to a plane that is tangent to the reference ellipsoid at the geographic
location of the INU, with Xg pointed north and Yg pointed vest. Zg is
perpendicular to the ellipsoid and pointed up (see FIGURE 10).

6.4.3 Navigation Frame (N Fram: XI Y Z). The origin is located at the
computed speclic force origin. The Z is aligned with Zg and X and Y are
in the same plane as Kg and Tg (see FIGURE 10). The angle from Kg to X is
defined as wander angle (alpha). Its initial value is determined by the
INU manufacturer.s particular mechanization. Its time rate of change
however is governed by the following equatioi):

* (alpha)' - [-(lambda)'Jlsin(phi)]

NOTE: This is the only (rame used in this specification whose axes are not
subscripted (see FIGURE 11).

6.4.4 "Sensor" Frame(S Frame: ]st Ys, Zs). The purpose of this coordinate
frame is to allow an external filter to model, identify, and correct the
instrument errors. A secondary purpose is to provide convenient access to
body coordinates in the case of a strapdown system. The sensor coordinate
irame is defined as follows:

a. In the case of a local level gimbaled system, sensor coorditates
are identical to navigation reference frame coordinates.

b. In the case of strapdovn systems, sensor coordinates are
identical to aircraft body coordinates.

These definitions should not be construed as constraining the input axes of
the actual inertial instrumints to these axes. The intent is that the
filter will model "analytic" inertial instruments whose axes way have some
fixed offset from the actual instrument axes, and consequently whose errors
will be linear combinations of the actual instruments errors.

6.4.5 Gyro Frae( 0 Frai Xo ¥o? Zo). The origin is tranclated
to/located at the computeu ,iecific force origin. The Xo axis is aligned
with the X-gyro input axis, and the Yo and Zo axes are orthogonal and
aligned as clojely to the Y and Z-gyro input axes as possible.
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6.4.6 Accelerometer Frame (A Frame: Xa. Ya Za). The origin is Locatad at
the computed specific Corce origin. The Xa axis is aligned with the
X-accelerometer input axes, and the Ya and Za axes are orthogonal and
aligned to the Y and Z-accelerometers input axes as closely as possible.

6.4.7 Chassis Frame (R Frame: Xr, Yr, Zr). The chassis frame is define
relative to the mounting pins on the rack. The center of the iliamonQ
mounting pin (see Figure 13) a. it emerges from the mounting surface at the
rear of the rack defines the origin of the coordinate frame. The Xr axis
is defined from this point towards tho center of the round mounting pin at
the rear of the rack. The Yr axis is defined as the axis of the diamond
mounting pin. The Zr axis forms a right hand orthogonal frame with Xr and
Yr.

6.4.8. hircraft Body Frame (B Frame: Xb, Ybf Zb). The origin is located at
the computed specific force origin. Xb is out the nose, Yb Is out the
right wing, and Zh is out the belly o( the aircraft (see FIGURE 12).

6.5 Coordinate Frame Transformations. The relationships between the
coordinate systems used in the INU are conveyed by either direction cosine
matrices (DCMs) or Euler angles which can be used to create OCMs. The
transformations in this section and their inverses, when used in
combinatinn, allow vectors to be transformed between any two frames of
interest. Since each of the DCM.s is orthogonal, the inverse transform can
be obtained by simply taking the transpose of the appropriate matrix, i.ý.
the inverse of CAB is the transpose of CAB. The DCM.s output by tie
standard INU contain the first two rows only. The user can obtain the
third row by computing the cross product of the first two. In thL3
section, the following symbols are used:

alpha - wander angle
phi - latitude
lambda - longitude
psiAZ - platform azimuth
psiTH - true heading

PsiAZ and psiTH are available directly in data blocks 101, 106, or IHI.
Lambda is available in data block 101. Phi must be derived from the data
in 101 or 110 by phi-arcsin(CNExz). Alpha must also be derived from thae
same data by alpha-arctan(-CNExy/CNExx). Note: Care shall be taken to
maintain the correct sign. An alternative (with reduced accuracy for
gimbaled systems due to resolver resolution) is to use the data in IOl,
106, or IHI with alpha-psiAZ-psiTH.

6.5.1 Aircraft Chassis Frame to Body Frame. The relationship between these
two frames is given by three Euler angles which are sent from the aircraft
to the INU in the miscellaneous parameters in DOI. This information is
used internally in the INU and is output in 113 for comparison purposes.
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strapdovn INU this DCH Is provided a--'CSN In data block 110. For a
gimbaled system it must be created from the platform Ruler angles in data
blocks 101, 106, or 108 using the following equations:

CBNxx - cos(psiAZ)*cos(pitch)

CBNxy - coa(paiAZ)*sin(pitch)*sin(roll)-sin(psiAZ)*cos(roll)
CMxz - cos(psiAZ)*sin(pitch)*cos(roll)+ain(puiAZ)*sin(roll)
CBNyx - -sin(psIAZ)*cos(pitch)
CBNyy - -uin(psiAZ)*sin(pitch)*sin(roll)-cos(PsiAZ)*cos(roll)
CItys - cos(PtiAZ)*sin(roll)-sin(psiAZ)*sin(pitch)*cos(roll)
CiNzx a sin(pitch)
CBMsy - -cos(pitch)*stn(:oll)
CBNz - .- cos(pitch)*cos(roll)

6.5.3 Aircraft Body Frame to Local Geodetic Frame G. This DCM is not
provided. It can be created by asing the platform Iilair angles in data
blocks 101, 106, or 108. Use the equations in 6.5.2 but substitute psiTH
for each occurrence of psiAZ.

6.5.4 Sensor fram. to Navigation Frame (CSN), This frame is provided in
data block 110.

NOTI: CSN - CBM for strapdovn systems
CSN - I (the identity matrix) for local level gimbaled systems.

Read Section 6.4.4 for details.

6.5.5 Accelerometer Frame to Sensor Frame. Three Euler angles are provided
in data block 113 to relate theso tVo Trases.

6.5.6 Gyr Frame to Sensor Frame. Three Ruler angles are provided in date
block I1 to relate thes tvo ftrmes.
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6.5.7 Navigation Frame to Local Geodetic Frame (CNG). This DCM is

not provided. It can be created from the folloving equations:

CNGxx - cos(alpha)

CQGxy . -sin(alpha)

CNGxz - 0.0

CNGyx - sin(alpha)

CiMyy - cos(alpha)

CiGyz - 0.0

CNGzx - 0.0

CNGzy - 0.0

CNGzz - 1.0

6.5.8 NaviKation Frame to Barth-Centered Barth-Fixed Prame (CNE). The
first tvo rove of this DCH are provided In data block I10. The DCX is
composed of the folloving elements:

CNExx - cos(alpha)*cos(PhI)

Clixy - -sin(alpha)*cos(phi)

CINxz - sin(phi)

CNByx - sin(alpha)*cos(laubda)+cos(alpha)*sin(phi)*sin(lambda)
CNHyy - cos(alpha)*cos(lanbda)-sin(alpha)*sin(phi)*sin(lambda)
CdKyz - -cos(phi)*sin(lambda)
CNBzx - sin(alpha)*sin(lambda)-cos(alpha)*sin(phi)*cos(lambda)
CNIzy - cos(alpha)*sin(lambda),sin(alpha)*sin(phi)*cos(lambda)
CNszz - cos(Phi)*cos(lambda)

6.6 Geodetic Constants. The WGS-72, or latest published .GS (UGS-84),
reference ellipsoid, earth rate, and gravity constants are to be used in
all applicable places in the IhU softvare. The exceptions alloved include
the softvare that produces the UTH coordinate data, and special gravity
models for precision navigators.
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I b6,7 Vetinitions.

6.7.1 INU Data Is defined to be that information required to be output from
the INU. •us, data is not raw, uncompensated, unprocessed, instantaneous
sensor or the gimbal signals. Dats is compensated sensor signals averaged
over the sample window. (Not truie for velocity)

6.7.2 Data Validity Point is .-ined to be the time at which the sensor is
strobed and thie beginning of the computational cycle (i.e., sample window)
for the INU data of interest. This computational cycle is also called the
"refresh rate". This point is also the point sent in the Time Tag.

6.7.3 Data Latency is defined to be the time between the data validity
point and the availability of the data in to the INU output Data Bus
Buffers. (Also see para. 3.2.1.13).

6.7.4 Jitter is defined as the RMS of the output about a least seen squared
straigtI'Ttne fit of the output over a 10 second period with a sample rate
equal to the transmission rate.

6.8 Aligr Time. This INUI function is to indicate to the maintenance man
when the system was switched from align to navigate to preclude having a
system being pulled and later retesting OK because the operator switched to
NAV mode before gyrocompass alignment vwa completed. The align time status
and time at which the system was switched to NAV will be stored in the
computer memory such that only the maintenance officer can erase it from
memory. In addition, the INU shoold have the capability to count and store
the number of times the unit is cycled ON and Off. This data will be used
to make an operational reliability assessment.

6.9 Cooling, Air Conditions. The minimum and maximum abnormal supply air
temperatures are transient in nature. The normal supply temperatures occur
when the vehicle ECS is functioning properly. The abnormal supply
temperatures occur when ram air is supplied to the INt because of a failure
in the vehicle BCS, and during initial cool-.down or heat-up.

S
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6.10 Vibration. The method for calculating overall Gres levels for
random vibration spectrums follows (reference: Tustin Institute of
Technology, Revised 1972):

PSD -I I °'

A1 A2 IA3
I I I

Log-Log f0 fI Hz 12 f3
Paper

A aArea Under Each Exponential Curve

P PSO Level in Flat Region (G 2 IHz)

R=Rolloff Rate (dbloct)

LET: Z1 .1, with respect to A1  --3 P

Z R 1. with respect to A3 3

THEN: A[ = I -

A 2P(f - )

A3- -- 2 1

A 3;[ (f3)Z3]

Caution. when R-3, A3  2.3 P1 2 Log 1311
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INPUTS 1
REQUIRED POSITIVE

SIGNAL UNITS RANGE DIRECTION REMARKS

True Atrspeed knots + 2024

Barn Attitude feet + 81920

Cal Mode -

Test Mode -

Heads Up Display degrees 0-359.9 CwI WRT
True North

Sensor See Appropriate 702 Message

(TACAN,Doppler ,GPS~etc)

Selected Course degrees 0-359.9 CW WRT
True North

UTh Spheroid - - US ASCII

UTH Grid Zone Desig- 2 numeric 0-60 US ASCII

natioa I alpha A-Z

100,000 Me-ter UTH Area 2 alpha A-Z US ASCII

UTH Lasting moters 0-99998 BINARY

UTH Northing meters 0-99998 BINARY

CNEXX none + I

CNEXY none + I

CNEXZ none + I

LogitLude radtans + pi gast

VelocLty Correction X fps + 3000 +X

VelociZy (.orrection Y fps + 3000 +Y

Tilt Correction X arc sac + 21is R.H. 1RT +X

15
Tilt CorrcctIOn Y arc sec + 2 K.H. WR1T +Y

Gyro Sias Correction X rad/s + 2-13 R.H. WRT +X
-13

Gyro Bias Correction Y rad/s + 2 R.H. WRT 4Y

Note: US ASCII (American Standard Committee on Information Interchange)
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INPUTS (cont'd)

REQUIRED POSITIVE
SIGNAL UNITS RANGE DIRECTION RMRKS

Gyro Bias Correction Z rid/s + 2-13 .t.H. WIRT +Z

Steering Error degrees + 180 Light
Steering Command

CADC Mode Word -

Pressure Altitude feet + 81920 Up

Convergence Factor - 0-1.00000 -

Mode Word CC/INU/CDU -

Panel Switch Words 1 & 2
Keyboard Functions:

POS & DEST Latitude dog 4 Min + 90 North BCD

POS & DEST Longitude dog 6 •in + 180 sest BCD

POS True Heading degrees 0-359.9 CW WRT CD
True North

STD Hag Heading degrees 0-359.9 CG WRT BCD
Nag North

POS Hag Variation degrees + 1R0.0 GCl WRT BCD
True North

mISC Men Address - - BCD

Alpha Display Characters(3) - -

CC/INU Mode Word

CDU/INV Mode Word

Steerpoint (0-9) Coor-
dinates Latitude radians + p1  North

Longitude radians + pt East

Markpoiht (1-3) Coor-
dinates Latitude radiasn + pi North

Longitude radians ÷ p1  Last

Note: CC (Central Computer), BCD (Binary Coded Decimal). Refresh and
Trannemssion rote@ are contained in TABLE VI-2, VI-2a, Vl2b and the data

vord ,ormat section Table V1-6.
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APPENDIX II

INU OUTPUT SIGNAL INTERFACES

(SRIAL DIGITAL)
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OUTPUTS

REQUIRED POSITIVE
SIGNAL UNITS RANGE DIRECTION REMARKS
INU Mode Word .-.--. 

"
Time Tag microsec 

--- LSB.64 microsec
Velocity X fps ±3000 +X Accuracys 2.5

Jitter : 0.002
Velocity Y fps .3000 + T Accuracy: 2.5

Jitter 1 0.002
Velocity Z fps +3000 + Z Accuracy: 2.0

Jitter : 0.002
Platform radians ±p1 CV VRT Accuracy: 0.00117 analogAzimuth X AXIS 0.00087 digital

Jitter : 0.00031
Roll radians +pi Right Bank Accuracy: 0.00117 analog

0.00087 digital
Jitter : 0.00031

Pitch radians .pi Nose Up Accuracy: 0.00117 analog
0.00087 digital

Jitter : 0.00031
True Heading radians ±pi CV WiT Accuracy: 0.00175

True/Nag North Jitter: 0.00031
Magnetic radians +p1 CV Vi Accuracyi 0.00349
Reading True/Nag North Jitter: 0.00031
Acceleration X fps2 +512 +X Accuracy: 0.064

Jitter - 0.1
Acceleration Y fps2 +512 +y Accuracy: 0.064

Jitter i 0.1
Acceleration Z fps2 +512 +Z Accuracy: 0.064

Jitter : 0.1CNEXX none +1
CNIrY none +1
CNEXZ none +1
CNRYX none
CNEYY none +1
C'EYZ none +1 ---

Note: CV WRT (Clockvise With Rtspect To)
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SUU I'PlrI'S ., Ll .d )

REQUIRED POSITIVE
SIGNA UNITS RANGE DIRECTION REMARKS

Position not 0-999.9 North
Error N/S
Position not 0-999.9 East
Error E/V

Latitude radians +pi North

Longitude radivns +pi East

Inertial ft -1060 to +Z Accuracy: 150
Altitude +80337.5 Jitter : 12

Computed Course radians +pi Cu WRT
Deviation Selected Course

Residual Tilt X arc see +429.406 R.B. VRT +X

Residudl Tilt Y art sec +429.406 RH. VRT +Y

BITE Summary ---
Words (2)

Alpha Display
Characters (3)

Left & Right
MISC Display

Ba',kup INU1 ,DU
Mode Word, left
& Right MISC

Display & Alpha
Display Charac-
ters (3)

Fault Acknowledge ---

Calibrate Mode

Align Status

Great Circle radians +pi CW VRT
Steering Error True Track

Relative Bearing radians +pi CW VRT
True Heading

tGTq7 R.H. VRT (Right Hand With Respect To).
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OUTPUTS (cont.d)

REQUIRED POSITIVE
SIGNAL UNITS RANGE DIRECTION REMARKS

Selected Nag radians +pi CV WRT
Course Mag North

Magnetic Hdg to radians +p1 CV VRT
to Selected Nag North
Waypoint/Mark-
point

True Airspeed
in Use knots 0-999

Ground Speed knots 0-2000

Vind Speed knots 0-999 ---

Vind Diqection radians +pi CW \.RT
Trut torth

Distance to Go nmi 0-3999.9

Time to Go seconds 0-65536

Magnetic & True radians ±pi CV WRT
Ground Track Mag/Trui North

Magnetic degrees +180.0 CV WRT
Variation True North

Drift Angle radians ±pt Right Drift
VRT Aircraft Centerline

Convergence --- 0-1.00000
Factor in Use

Desired Grid radians +pi CV VRT
& Present Grid Grid North
Ifeading

UTH Coordinates [Same as UTH Inputs, Page 821
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REOSI.ED POSITIVE
SIGNAL UNITS RANGF DIRECTION REMARKS

Present nni/h Accuracy: 0.0 nmi/h CEP
Position 0.65 nai/h (CEP) for

Flights (2-10 Hrs)

Attitude Time Microsec 0 to Accuracy: 100
Tag 4,194,304 Jitter : 64

PItch Rate Rad/s +2 pi Nose Up Accuracy: 0.00075
Jitter : 0.00035

Yav Rate Rad/s +2 pi CW WRT Accuracy: 0.00075
X Axis Jitter : 0.00035

Roll Rate Rad/s +2 pi Right Bank Accuracy: 0.00075
Jitter : 0.00035

Pitch Rad/s2 +4 pi Nose Up Accuracy: 0.17
Acceleration Jitter : 0.0087

Yaw Rad/s2 +4 pi CV VRT Accuracy: 0.17
Acceleration Jitter : 0.0087

Roll Rad/s2 +4 pi Right Bank Accuracy: 0.17
Acceleration Jitter : 0.0087

Lateral fps2 +512 Right Accuracy: 2.0
Acceleration Jitter : 0.1

Longitudinal fps2 +512 Forward Accuracy: 2.0
Acceleration Jitter : 0.1

Normal fps2 +12 Up Accuracy: 2.0
Acceleration Jitter : 0.1

Velocity North fps +42048 North Accuracy: 2.5
Jitter : 0.125

Velocity East fps2 +2048 East Accuracy: 2.5
Jitter : 0.125

Velocity fps +1024 Up Accuracy: 2.0
Vertical Jitter : 0.25

NOTE: See TABLES VI-2b and data format sections for refresh and
t'i&smission rates, Table VI-9.
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AIALOG/DISCRETE INPUTS

SIGNAL UNITS/REQUIRED RANGE POSITIVE SENSE REMARKS

INU TURN-ON Continuity or open on Cont-INU ON Discrete 0
J-131 p ins 8 and 28 (Note 1)

BUS CONTOL Logic 1 = +v volts min ditt INU RT Compl~mentary
P-131 pin 51-.2.4V to +5.5V Differential
pin 17-+O.OV to O.4V
Logic 0 - -2 volts min diff INU Backup
P-131 pin 51-+O.OV to +0.4V Controller
Din 17-+2.4V to +5.5V

ATTITUDE NODE 28 volts DC or Open 28 volts True Discrete-lNU
load>lOK ohms

SELECTED COURSE ZERO TO 359.9 Deg CV VRT Nag North 3 Wire Synchro
(Note 2)

DESIGNATE 28 _ v or Open 28 volts - True Discrete

NOTE 1: Turn-off via Mux Bus or by the absence of the INU "on" discrete.
NOTE 2: This input may be from one CDSU-lO-AS-4, or equivalent, 3 vire synchro
or from tvo CDSH-1O-AS-4 synchros connected in parallel. Only one synchro rill
transmit at a time. Synchro high null electrical zero shall be at zero degrees
for the North selected course.

DUAL ANALOG OUTPUTS

SIGNAL RANGE/POSITIVE SENSE ACCURACY REMARKS

ROLL (Note 1) 0-to 359.9 degrees/Right 0.067 Synchro Buffered (X &
50 Hz Minimum Bank degree Y legs buffered,
Refresh Rate (RNS) Z leg grounded at the S

buffer output vithiln

the INUI
PITCH (NOTE 1) 0 to 359.9 degrees/Nose 0.067 SynPhro lurtered (1 &
50 Hz Minimum up degree Y legs buffered,
Refresh Rate (ENS) Z leg grounded at the

buffer output vithin
the INU)

COMPUTED +/-10 degrees (4/-150 uLAF) '+/ uAMPAnalog (D"-b-'"ohm
COURSE DIV per Bar to Right ninimum, load to each
12.5 Hz Minimum output
Refresh Rate

NOTE 1: Each output shall be from separately driven buffers and be capable of
driving one 5000 ohm +5Z balanced load and tvo ADI loads of the type CTH-8-A-6
or equivalent, vith equivalent Zso = 47 + J74 ohms line to line. Phase shift
shall be plus 14, plus or minus 4 degrees lead. The synchro output signals must
interface vith equipments utili Ing either high or lov null. Selection must be
made external to the INU. The rnll and pitch synchro output high null
electrical zero shall be at zero degrees roll and pitch indication vhen pin 25
on J-132 is open (not grounded). With pin 25 on J-132 grounded, zero roll and
pitch indication shall be providpd at 180 degrees roll and pitch synchro output
angles. When grounded, pin 25 shall be tied to pin 27.

SNU 84-1, AMDT 1, 13 FEBRUARY 1987

07



S NOT: hen interfaced vith the unique CDU, this output shall be shifted in
phase by 180 degrees (i.e. positive sense is Bar to left). This output shall
also be synchronized with the TO/FROM output to simulate operation rimiliar to a
TACAN or VOR operation, i.e. ABS(Great Circle Bearing - Selected Course) < 90
degree3 results in a TO indication; a FRON indication results whenever ABS(Great
Circle Bearing - Selected Course) > 90 degrees.

SINGLE ANALOG/DISCIrTE OUTPUTS

SIGNAL RANGE/POSITIVE SENSE ACCURACY REMARKS
CONPUTEFD 0-999/Range Increase U. 5 nag Two sets of three
RANGE TO (RMS) each HSI synchro
STIERPOINT loads, type CRO-8-
(Note 1) A-l, single Zso -
1.5625 Us Min (lOJ45) ohms, sin.
Refresh Rate Line-to-Line; 10+6

degrees lead phase
shift.

CONPUTED STR- 0-359.9 degrees/Clockvise +/-0.5 deg Two HSI CTH-8-A-6
PT RELATIVE Increasing Course (MAX) synchro loads,
BRG (Note 1) single Zso-(120+
12.5 Hz Min J450)ohms, min line
Refresh Rate -to-Line,+/-l deg

phase shift

e NAG HEADING 0-359.9 degrees/Increasing 0.2 Shall be capable of
(P! T'FORN HDG Reading VRT Magnetic degree driving tvo HSI and
I rT MODE) North (RMS) one TACAN synehro
(Note 1) loads. Combined Zso
50 Hsz Min (47+J74) ohms sin
Refresh Rate Line-to-Line; +14

+/- 4 degrees lead
phase shift.

TU/FROM 0 +/- 30 uAHPS . No Flag; This discrete shall
(Note 2) +325 +/- 100 uANPS - TO; be capable of driv-

-325 ./- 100 uAHPS * FROM ing tvo HSI TO/FROM
flags with a combi-
ned load of 100 ohms
(200ohms each)+/-15Z

ATTITUDE 'D Open or Aircraft 28 VDC This discrete shall
(28 VDC * True) be capable of driv-

ing two ADI flags
with a combined
load of 750 ohms
minimum (1500 ohms
each).
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SINGLE ANALOG/DISCPETE OUTPUTS (Cont.d)

SIGNAL RANGE/POSITIVE SINSE CCURACT MHARKS

NAG HEADING 'Open or Aircraft 28 VD( This discrete shall
be GOOD (28 VDC a True) capable of
driving one 720
ohm +10 percent
load.

NAG READING Open or Aircraft 28 VD- This discrete shall
be BAD (28 VDC = True) capable of
driving one 120
ohm +10 percent
load.

Note 1: Null requirements for outputs to KSIs are as follovs:

a. Computed Range to Steerpoint Outputs. High null electrical zero
shall be at zero degrees for a zero range indication. Increasing synchro
output angle to 36 degrees shall result in a "I" being displayed on the 051
range readout for each synchro. Increasing numerical range readings shall
be indicated for each 36 degrees increase in each synchro output.

b. Computed Steerpoint Relative Bearing Output. High null electrical
zero shall be at synchro output angle of 180 degrees.

c. Magnetic Reading Output. High null electrical zero shall .
correspond to a synchro angle of zero degrees at the North heading.

Note 2: When interfaced vith the Unique CDU, this output shall be shifted
in phase by 180 degrees (i.e. +325 +100 uANPS - FROM). TO/FROM
indications shall be consistent vith the operation expected vhen being
driven by a TACAN or VOR and shall be synchronized vith the Computed Course
Deviation output, i.e. lGreat Circle Bearing - Selected Coursel < 90
degrees results in a TO indication; vhenever lGreat Circle Bearing -
Selected Coursel > 90 degrees, the result is a FROM indication.
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NOTES

Identification of vendor box by Automated Test Equipment shall be
accomplished by a resistive load being placed betveen pins 44 and 45 of
connector P-132. The folloving resistive loads shall identify vendors:

VENDOR LOAD (OHMS)

Rockvell Collins Division -------------------------------- OPEN
Delco ------------------------------------------------ 0
General Electric ---------------------------------------- 2000
Hamilton Standard ------------------------------------- 0
Honeywell -------------------------------------------- 0
Lear Siegler ----------------------------------------- 5000
Litton Cuidance and Control Systems Division --------------- 6000
Litton Aeroproducts Division ----------------------------- 7000
Northrop ----------------------------------------------- 8000
Raytheon ----------------------------------------------- 9000
Rockwell Autonetics Division --------------- 10000
Singer Kearfott Division --------------------------------- 11000
Sperry ---------------- --------------------------------- 12000
Teledyne-•.---------------------------------------------- 13000
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50.0 MOUNTING ORIENTATION AND SOFTARE BORESIGHTING.

50.1 Introduction. The purpose of this section is to provide the ability
to mount the NU in any orientation in the aircraft and/or to allow
software boresighting of the INU to the aircraft to compensate for known
mechanical misalignment of the INU mounting rack assembly relative to the --

aircraft axes.

50.1.1 Expected Use. The orient function is defined as an operational
mode. It Is expected that entry and control of this mode shall be
implemented by the weapon system integrator as an automatic part of the
overall system initialization process. Except for maintenance actions
after a system component change, the orient mode shall not be made
routinely available to operators. Caution should be exercised in system
integration to ensure this mode will not be entered at inappropriate times.

50.2 Reference Frame and Axis Definitions. The orientation of the INU
shall be referenced to aircraft body roll, pitch, and yaw axes (Xb' Yb' an.
Zb). The INU mount and IM chassis axes are assumed to "e coincident. The
orthogonal axes referenced to the INU chassis (Xr' Yr and Zr) shall be with
respect to the center of the precision diamond mounting alignment pin as it
emerges from the INU mount and are defined for the default orientation as
shown in Figure 13.

a. The inertial instruments are assumed to be rotated/translated to
the INU chassis (Xr' Yr' and Zr). The INU manufacturer shall include
internal provisions for establishing the inertial instrument axes with
respect to the INU chassis axes; however, such provision shall be separate
from and transparent to corrections for orientation/boresighting.

b. The location and orientation of the instruments within the
chassis relative to the precision diamond mounting pin shall be made
available in 113-07 through 113-15.

50.2 i Order of Eotation. The processing of orientation and boresight
angle data shall be in roll, pitch, and yaw order. Note that this
requiremrnt does not constrain the order in which angle data is entered
into th. INtl.

50.3 Orientation Term Definitions. The terms "Basic" and "total"
orieniMa-•-u1TF eused throughoK-ut-this-section. Basic orientation refers
to orien''€tions achit-viA by orthogonal (90 degrees) rotations of the INU
chassis abovt the aircraft body nxes (Xb' Yb and Zb) without additional
rotations as a result of boresight corrections. Total orientation is
defined as the sum of any Lasi' orienatation and any boresight correction
(see section 50.6) that the iVdJ must: apply to its outputs. Note that total
o:ientation as defined also includes any correction applied by the
manufactuter zo establish the inertial instrument axes with respect to the
INU chassis axes.
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50.4 Bit Field Numbertng Convention. Throughout this section, binary
patterns are presentTd which represent data bits appearing in fields
vithlin lS-bit words. Data bits or fields are referenced by bit numbers
which retresent bit locations as folloei:

Bit Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Binary Data 0 0 0 0 1 0 1 0 1 1 1 0 1 0 1 0
HSB * * * * * * * * * * * * * * * * LSB

For example, the binary pattern for a field contaiiitng bits 13-16 vould be
shown as 1010. Likevise, the binary pattern for bits 3-5 is 001. Note
that bit 1 is the first to be transmitted in a serial bit stream.

50.5 Orientations.

50.5.1 General. Provision is made to allow the INU to operate in
multiple orhMogonal orientations in the aircraft. The operating
orientation *hall be programmed either over the data bus or by reading the
orientation directly from external hardware using multiplexed data lines.

30.5.2 Basic Orientation Range. The basic orientations are 0, 90, 180,
and, 270 degrees about each ot the aircraft body roll, pitch, and yaw axes
(Xb, Yb, and Zb) Individually ur In combination. The INU shall accept
programming commands for the entire range of basic orientations regardless
of the INU's ability to operate in the commanded orientation. If a
commanded basic (or total) orientation will result in INUJ performance
dogradating beyond that specified, the 1NU shall set appropriate
out-of-range flag bit(s) in the Orient Status Vord and INU mode/control
words.

50.5.3 Performance. Vithin the required operating capability, the INU
shall provide specified performance when mounted in any basic orientation
in the a8rcraft. The INU shall be able to accommodate commanded
orientations and/or boresight angles without internal mechanical adjustment
to or repositioning of the sensor assembly. All INU attitude, velocity,
and acceleration data shall be corrected internally to compensate for INU
orientatien so that the data will be correct for the afreraft axes (Kb>,
Yb>, and Zb>. All data output from the INU shall bo tcit correct values for
the airraft body axes after corrections are applied,

50.5.4 Required Operating Capability. The required jorating capability
shall comply vith the values shown in TABLE V-1.

" "l (X)r>) 0, 90*, 180*, 270* degrees

Pitch (Y>r>) 0, 90*, 180*, 270* degrees

Yaw (Z>r>) 0, 90, 180, 270 degrees

TABLE V-i. Required Basic Orientation Capablli-y
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50.5.5 Orientation Prngram~mi. Command to assume any basic orthogonal
orientation shall be accompNished via data bus software command. The
orientation of the INU relative to the aircraft body axes shall be
programmable by data bus softvare command and by reading hardware HUX Data
lines for any specified basic orientation.

a. The INU shall ignore any Orient/Boresight command which is
defined to be a prohibited, illegal, or reserved function command. Bit 14
(Illegal Command) of 106/108-22 shall be set in response to such commands.

50.5.5.1 Default Basic Orientation. Upon application of power, the orient
function shall be disabled snd the INU shall assume the default basic
orientation of 0 degrees roll, 0 degrees pitch, and 0 degrees yaw. The
default basic orientation shall remain in effect until overridden by
command of Orient mode via DOI-O function select and subsequent
appropriate command and data insert via 001-02 and D01-03.

50.5.5.2 Non default Orientations Operation. Operation of the INU in any
orienzation other than the default orientation vhal. require programming
via the data bus. Entry of orientation commands and data shall be possible
only when the INU is in the ORIENT mode.

50.5.5.2.1 Orient Hode. The purpose of the Orient mode is to prevent
inadvertent programiaig of orientations or boresight angles into the INU
while in normal operation. Any attempt to enter orientation/boresighting
commands or data when the INU is not in the ORIENT mode shall invoke an
illegal command error.

a. The Orient mode may only be entered from the STANDBY mode.
Entry into the ORIENT mode shall be commanded via D01-01 CDU control word I
Function Select Code 01101 (ORIENT).

b. When the INU is in the ORIENT mode, orientation and boresight
command programming and angle data programing shall be by the 001-02 CDU
Control Word 2 commanding ORIENT Command/Data Insert. The ORIENT Command/
Data Insert code for DO1-02 bits 6-10 shall be 01100 (ORIENT Command/Data
Insert).

c. Following selection of Orient mode via DO0-01 and command of
ORIBNT Command/Data Insert via DOI-02, the actual orientation and boresight
functions to be initiated must be specified via the OdKent Control Word
(DO1-03). The structure of the Orient Control Word 001-03 is shown in
Appendix VI Section I Format XIII.
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S50.5.5.2.2 Non-default Orientation Command. In order to operate the INU in
a non-default orientation, the INU must be commanded to the Orient mode via
both D01-01 Orient function select and DOI1-02 Orient commend and data
insert. Data bits 1 and 2 of the Orient Control Word (I01-03) determine
Ohether the orient function is enabled.

a. Data bit 1 set to logic 1 shall enable the orient function. Vhen
the orient function is enabled, the INIJ shall assume the basic orthogonal
orientation vhich is specified by basic orientation data bits stored in the
Orient Status Word. The stored basic orientation must have been previously
specified for each axis and shall override the default orientation assumed
during pover-up vhen the orient function is enabled.

b. Data bit 1 set to logic 0 shall disable the orient function. In
this condition, the INU shall assume the default orientation. Th&e stored
values for basic orientation shaeM not be altered but shall not be used to
correct INU outputs.

50.5.6 Basic Orientation Storame. The basic orientation shall be stored in
bits 3-8 of the Orient Status Word (Miscellaneous Parameter 36). The basic
orientation for each axis shall be encoded as unsigned tvo-bit binary
values. Miscellaneous Parameter 36 shall be non-volatile; however, it
shall be set to all zeroes upon power-up. Therefore, any non-default
orientation must be programmed during the ITU Initialization sequence
folloving any shutdovn.

50.5.6.1 Basic Orientation Entry. Basic orientation shall be entered into
the Orient Status Word (Miscellaneous Parameter 36) according to the method
specified *by the binary pattern of data bits 3, 4,. and 5 of the Orient
Control Word D01-03. Directly storing data via Miscellaneous Parameter
Insert to Miscellaneous Parameter 36 shall not be permitted; and any
attempt to do so shall Invoke an "illegal command" error. The functions of
bits 3, 4, and 5 of D01-03 are described belov.

a. Binary pattern 000 shall command that no basic orientation is to
be entered. Values previously stored In the Orient Status Word shall
remain unaltered.

b. Binary pattern 001 shall command comparison or reprogramming of
basic oritatation data stored in the Orient Status Word according to the
the option selected by data bit 6 of the Orient Control Word.

1. If data bit 6 of Orient Control Word specifies Compare
Entered Data (Bit 6 set to 0), data from subsequent vord D01-04 shall be
compared to corresponding values stored in the Orient Status Word. The
results of the comparison shall be reflected in the Orient Status Word
Entered Data Compare bit (bit 9). The stored values shall remain
unaltered.

2. If data bit 6 of the Orient Control Word specifies Store
Entered Data (Bit 6 set to 1), data from subsequent vord DOI-04 shall
overvrite previously stored data in the appropriate bits of the Orient
Status Word.
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c. Binary pattern 100 combined with appropriately set HUX Data Read
Select Bits (bits 7-10) shall command the specified hardware HMLX Data Input
values to be read and either compared to or stored in appropriate
corresponding bit locations in the Orient Status Word. Comparison or store
function is selected by bit 6.

I. If data bit 6 of the Orient Control Word specifies Compare
Entered Data (Bit 6 set to 0), the data appearing at the HUX Data Input
pins is compaced to corresponding bits in the appropriate Orient Status
Word storage location. The results of the comparison shall be reflected in
the Orient Status Word Entered Data Compare bit (bit 9). The stored values
in the orientation control bits of the Orient Status Word shall remain
unaltered.

2. If data bit 6 of ti' ( tent Control Word specifies Store
Entered Data (Bit 6 set to 1), th ,>ca appearing at the MUX Data Input
pins shall overwrite previously streu data in the corresponding bits in
the appropripte 91ienW Status WorO ýarage location.

d. Binary pattern 101 shall command that all basic orientation bits
stored in the Orient Status Word shall be set to zero.

50.5.6.1.1 Software Basic Orientation Entry Format. When the Orient
Control Word D01-03 specifies data bus entry of basic orientation (bits 3,
4 and 5 of D01-03 set to binary 001), bits in subsequent data word DO1-04
shall represent unsigned 2-bit values encoded to represent basic orthogonal
orientations in each of the roll (X>r>), pitch (Y>r>), and yaw (Z>r>) axes.
The format for the basic orientation data word is shown in Appendix VI,
Section I Format XIII.

50.5.6.1.2 Hardware Basic Orientation Entry Format. Entry of basic
orientation data via the HuX Data Input lines (INU connector P132 pins 24,
29, 39 and 49) shall occur when appropriate bits In-D01-03 command hardware
read/compare or hardware read/store functions. Binary data representing
the values of interest shall be placed by external hardvare onto the MUX
Data Input lines according to the binary pattern appearing on the MUX Data
Read Select lines (P132 pins 13, 14, 15 and 16). The binary pattern
presentAd on the HUX Data Read Select pins shall be specified by bits 7-10
of D01-03 as shown in Appendix VI. Note that although a four-bit wide data
field is read for each MUX Data Read Select function, the full four bit
field is used only for reading boresight angle data. For the basic
orientation data read function, only bits I and 2 in the four bit wide
field represent variable data. Bits 3 and 4 in the field shall be set to
logic 0 by the external hardvare vhen reading basic
orientation data.

SNU 84-1, 28 FEBRUARY 1986 -08-

_108-



50.5.6.2 Basic Orienittion Readout. Stored basic orientation shall be
readable from the INU via 113-17 or a Miscellaneous Parameter Read of
Miscellaneoms earameter storage location 36 (Orient Status Vord). The
format of the data presented shall depend upon the method used.

a. Readout of the basic orientation via Miscellaneous Parameter
Read of data stored in Miscellaneous Parameter 36 shall comply vwh the
Miscellaneous Parameter Read format (Format IX) described in Appendix VI.
The ASCII characters presented shall display the basic orientation as
described in TABLE V-3.

b. Readout of 113-17 shall present the Orient Status Vord and
shall comply with the format shown for the Orient Status Word shown in
section 50.7. ,thin 113-17 data bits 3-8 shall present the basic
orientation data.

50.6 eresighting.

50.6.1 General. Boresighting the INU in the aircraft may be accomplished
by the traditional mechanical methods, by software, or by a combination of
both. Provision is made to allow software boresight corrections to be
entered either over the data bus or by reading correction values directly
from external hardware using multiplexed data lines.

50.6.2 Boresight Range. The software boresight correction angle range
shall be + 45 degrees in each of the INU roll, pitch, and yaw axes (Dr),
Y>r>' and -Z>r>) individually or in combination. Software boresight
corrections may be applied to any basic orientation, thus allowing
operation in any total orientation in the aircraft. The INI shall accept
programming commands for the entire range of boresight corrections
regardless of the INU.s ability to operate using the correction programmed
or to operate in the total orientation resulting from application of the
correction. If a commanded boresight correction and/or resulting total
orientation will result in performance degrading beyond that specified, the
INU shall set appropriate out-of-range and/or degraded performance flag
bit(s) in the Orient Status Word and INU node/control words. Entry of any
boresight angles greater than + 45 degrees shall also set the
boresight angle out of range fTags.

50.6.3 Performance. Vithin the minimum required operating
capability,the INU shall provide specified performance when commanded to
use any specified boresight correction value applied to any basic
orientation which the INU is required to accommodate in TABLE V-I. The INU
shall accommodate commanded boresight corrections without internal
mechanical adjustment to or repositioning of the sensor assembly. All INU
attitude, velocity, and acceleration data shall be corrected internally to
compensate for total orientation so that the data vill be correct for the
aircraft axes (X>b>, Y>b>,and Z>b>). All data output from the INU shall be
the correct values after corrections are applied.

S
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50.6.4 Required Operating Capability. The required operating capability
shall comply with the values shown in TABLE V-2 below.

Roll (X>r>) + 3 degrees
Pitch (Y>r>) + 3 degrees
Yaw (Z>r>) + 3 degrees

TABLE V-2. Required Boresight Correction
About Any Basic Orientation

50.6.5 Boresight Programming. Command to apply boresight corrections shall
be accomplished via data bus software command. The boresight correction
angles applied to the INU outputs shall be programmable by via data bus
oftvare command and via hardware read of the boresight multiplex data

lines for the entire range of boresight corrections.

50.6.5.1 Default Bores-ght Operation. Upon application of power, the
INU shall assume the default condition of boresight correction disabled.
Stored boresight correction angles shall remain unaltered but shall not be
used for correction of INU data output. The default condition shall remain
in effect until overridden by command of Orient mode via DO0-O1 function
select and subsequent appropriate command and data insert via DO1-02 and
D01-03.

50.6.5.2 Non-Default Boresight Operation. Because boresighting is an
extension of the Orient mode, the INU must be be commanded to the Orient
mode via both DO1-O1 function select and D01-02 Orient command and data
insert to enable and program boresight corrections. Boresight correction
is enabled by setting data bits 1 and 2 of D01-03 to binary pattern 11
(Orient On/Boresight ON). INU operation involving boresight corrections
shall require simultaneous specification of a b:sic orientation to which
the corrections shall be applied.

a. When boresight correction is enabled, the boresight correction
values stored in non-volatile memory shall be applied to the specified
basic orientation to achieve correct INU data output for the resulting
total orientation.

b. When boresight correction is disabled, correction angles previously
stored remain unaltered, but are not used to correct INU output data for
the commanded basic orientation.

50.6.6 Boresight Correction Angle Storage. Tho boresight correction angles
which are applied to the INU roll (X)r>), pitti (Y>r>), and yaw (Z>r>) axes
shall be stored in Miscellaneous Parameters 37, 38, and 39 respectively.
The angles shall be stored as signed 16-bit binary values as described in
Format XIII in Appendix VI. Miscellaneous Parameters 37, 38, and 39 shall
be non-volatile and shall retain their stored valies through INU turn on
and turn off sequences until re-programmed by appropriate commai.d sequence.
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Miscellaneous Parameters 37, '8, and 39 according to the method specified
by the binary pattern of data bits 3, 4, anO 5 of the Orient Control Word
DOl-03. Directly storing data via Miscellaneous Parameter Insert to
Miscellaneous Parameters 37, 38, and 39 shall not be permitted; and any
attempt to do so shall invoke an "illegal command" error. The functions of
bits 3, 4, and 5 of DO1-03 are described below.

a. Binary pattern 000 shall command that no boresight data is to be
entered. Values previously stored in Miscellaneous Parameters 37-39 shall
remain unaltered.

b. Binary pattern 010 shall command comparison or reprogramming of
boresight angles stored in Miscellaneous Parameters 37-39 according to the
the option selected by data bit 6 of the Orient Control Word.

1. If data bit 6 of Orient Control Word specifies Compare Entered
Data (Bit 6 stt to 0). data from subsequent words D01-04, DO-OS, and
D01-06 shall be compared to values stored ii Miscellaneous Parameters 37,
38, and 39 respectively. The results of the comparison shall be reflected
in the Orient Status Word Entered Data Compare bit (bit 9). The stored
values shall remain unaltered.

2. If data bit 6 of the Orient Control Word specifies Store
Entered Data (Bit 6 set to 1), data from subsequent words DO1-04, DO1-05,
and DOI-06 shall overwrite previously stored data In Miscellaneous
Parameters 37-39 respectively.

c. Binary pattern 100 combined with appropriately set MUX Data Read
Select Bits (bits 7-10) shall command the specified hardware HUX Data Input
data be read and either compared to or stored in appropriate corresponding
bit locations in Miscellaneous Parameters 37-39. Comparison or store
function is selected by bit 6.

1. If data bit 6 of the Orient *Control Word specifies Compare
Entered Data (Bit 6 set to 0), the data appearing at the MUX Data Input
pins shall be compared to corresponding bits in the appropriate
Miscellaneous Parameter storage location. The results of the comparison
shall be reflected in the Orient Status Word Entered Data Compare bit (bit
9). The stored values in Miscellaneous Parameters 37-39 shall remain
unaltered.

2. If data bit 6 of the Orient Control Word specifies Store
Entered Data (Bit 6 set to 1), the data appearing at the MUX Data pins
shall overwrite previously stored data in the ccrresponding bits in the
appropriate Miscellaneous Parameter storage location. Additionally, the
first command to store MUX Data subsequent to a reset of the Hardware
Boresight Data Store Complete flag (bit'lO of the Orient Status Word) shall
cause the flag to be set to logic 1 to indicate that all bits of the
corresponding angle have not yet been reprogrammed. The flag shall remain
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set until all 16 bits of the selected boresight angle have been
successfully read and stored at w",ich time it shall be reset to logic 0.
An attempt to store HUX Data Input isito a different Miscellaneous Parameter
boresight angle storage location than that originally selected shall not be
permitted while the Hardware Boresight Store Complete flag is set. Any --
attempt to do so shall invoke an "illegal command" error.

d. Binary pattern 110 shall command that the boresight correction
angles stored in Miscellaneous Parameters 37-39 shall be set to zero. This
command shall also reset the Hardware Boresight Store Complete flag (bit 10
of the Orient Status Word) to logic 0.

50.6.6.1.1 Software Boresight Angle Entry Format. When the Orient Control
Vord D01-03 specifies data bus entry of boresight angles (bits 3, 4 and 5
of D01-03 set to binary 010), -ibsequent data words D01-04, DO1-05, and
D01-06 shall represent signed 16-bit values in the range of 0 to +/- 45
degrees for boresight correction to the INU chassis roll (X>r>), pitch
(Y>r>), and yaw (Z>r>) axes respectively. The format for these angle data
words is shown in Format XIII in Appendix VI.

50.6.6.1.2 Hardware Boresight Angle EntrU Format. Entry of boresight angle
data via the HUX Data Input lines (INU connector P132 pins 24, 29, 39 and
49) shall occur when appropriate bits in D01-03 command hardware
read/compare or hardware read/store functions. Binary data representing
the values of interest shall be placed by external hardware onto the HUX
Data Input lines according to the binary pattern appearing on the MUX Data
Read Select pins (P132 pins 13, 14, 15 and 16). The binary pattern
presented on the MUX Data Read Select pins shall Le specified by bits 7-10
of D01-03 as shown in Appendix VI Section I Format XIII. Note that all
four bits of the four-bit wide field represent variable data when reading
boresight angles.

50.6.6.2 Boresight ngle Readout. Stored borasight correction angles shall
be readable from the INU via 113-18 throubh 113-20 or a Miscellaneous
Parameter Read of Miscellaneous Parameter storage locations 37, 38, and 39.
The format of the data presented shall depend upon the method used.

a. Readout of the boresight angles via Miscellaneous Parameter Read of
angles stored in Miscellaneous Parameters 37, 38, and 39 shall comply with
the Miscellaneous Parameter Read format (Format IX) described in Appendix
VI. The ASCII characters presented shall display the boresight angle in
the following manner: sDnMMSS where s represents the sign character (+ or
-), DD represents 0 to 45 whole degrees, HM represents 0 to 60 arc minutes,
and SS represents 0 to 60 arc seconds.

b. Readout of the boresight correction angles via 113-18 through
113-20 shall be a signed binary representation of the values stored and
shall comply with the format shown for words D01-04 through 001-06 in
Appendix VI. 113-18, 113-19, and 113-20 shall present values for roll,
pitch, and (X>r>, Y>r>' and Z>r>) boresight corrections stored in
Miscellaneous Parameter locations 37, 38, and 39 respectively.
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50.1 orietit Status Word (MHiscelaneous &'AiagtGL Sb).

50.7.1 Description. The Orient Status Word shall reflect the on/off status
of the orient and boresight functions, the selected basic orientation,
entered data compare flag, hardvare boresight store complete flag, and
orientation and boresight range check flags. The structure of the Orient
Status Word is shown in TABLE V-4.

50.7.1.1 Orient and Boresight On/Off Status. The ON/OFF status of the
orient and boreslght functions commanded via D01-03 shall be reflected in
bits I and 2. The binary pattern 01 which represents an illegal command
shall never occur.

50.7.1.2 Stored Basic Orientation. The basic orientation (default or
programmed) shall be reflected in data bits 3 through 8. When Orient mode
is enabled, the basic orientation reflected shall always be that basic
orientation which the INU is using to correct its data outputs. When
Orient mode is disabled, the basic orientation reflected shall be either
the default orientation assumed at pover-up or the last programed basic
orientation.

50.7.1.3 Entered Data Compare Flag. The value of the entered data compare
.flag (bit 9) shall reflect the result of a bit-vise comparison of entered
data (via data. bus or hardware NUX data read) and the corresponding data
stored within the INU whenever any commanded data entry function specifies
the entry compare option. The flag shall remain in the state reflecting
the result of the comparison until a subsequent entered data compare option

* command.

50.7.1.4 Boresight Data Store Complete Flag. The Bortsight Data Store
Complete Flag (bit 10) shall reflect the status of the process of storing
boresight angle data either via the data bus or by four-bit fields read
from external hardware into appropriate bit locations in the 16-bit
boresight angle Miscellaneous Parameter storage locations.

a. The flag shall be set to logic 1 upon receipt of a command to store
data bus angle data and it shall remain set until successful storage of all
boresight angles has been accomplished at vhich time it shall be reset to
logic 0.

b. The flag shall be set to logic 1 upon the first command to store
hardware boresight data into any boresight angle storage location. It
shall remain set until the three remaining four-bit hardware data fields
have been successfully read and stored in the same 16-bit boresight angle
Miscellaneous Parameter. After successful storage of all 16 bits of the
particular boresight angle, the flag shall be reset to logic 0. Note that
the four-bit fields may be read and stored in any sequence; however, all 16
bits of the angle data must be read before the flag is reset. An attem~pt
to read and store hardware data into a different Miscellaneous Parameter
than that originally begun shall not be permitted until that angle has been
completely reprogrammed. An attempt to do so shall invoke an "illegal
command" error.
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c. Enabling the boresight function shall not be permitted vh le the
flag is set. An attempt to do so shall invoke an "illegal command" error.

d. The flag shall be reset by complete storage of hardvare MUX Data
into the 16-bit angle, a command to clear all boresight angles, or
successful itoraga of boresight angles via data bus entry.

50.7.1.5 Orient and Boresight Range Check Flags. The orient and boresight
range check flags shall reflect the ability of the INU to operate using the
basic orientation, boresight angles, and resulting total orientation which
vould be in eftect if the stored orientation and boresight values were
used. The "ralues of the range chqck flags (bits 11, 12, and 13) shall
reflect potent:el use of stored values regardless of whether orient or
boresight functions (determined by bits 1 and 2) are on or off.

50.7.2 Orient Status Word Storage. The Orient Status Vord shall
be
stored in Miscellaneous Parameter 36.

a. Miscellaneous Paramoter 36 shall be non-volatile memory and shall
be set to all zeroes upon pouer-up. After pouer-up, appropriate bits
within the Orient Word shall be set by the INU according to the results of
internal calculatlons'operations and/or in response to Orient Control Word
(D01-03) commands.

b. Miscellaneous Parameter 36 shall be read-only and vritiLr directy
to this location via Kis(;ellaneous Parameter Insert shall not be permiLtted.
An attempt to write directly to this location shall invoke an "illegal
command" error.

50.7.3 Status Readout. The status of the ItPI orientation and boresight -S
functioIns shall be able to be determined during any ope'ational mode by
performing either a Miscellaneous Parameter Read of Miscellaneous Parameter
36 or via 113-17. The format of the data presented shall depend upon the
method used.

a. Readout of the Orient Status Word via Niscellaieeous Parameter read
of Miscellaneous Parameter 36 shall comply with the Miscellaneous Parameter
Read format (Format IX) described in Appendix VI. The ASCII characters
presented shall comply vith TABLE V-3.

b. Readout of the Orient Status Vord via 113-17 shall be a binary
representation of the bits stored in Miscellaneous Parameter 36 and shall
comply with the format shown in TABLE V-4.
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50.8 MUX Data Input/Output Characteristics.

50.8.1 HUX Data Select Outputs. The MUX Data Read Select output pins
(P-132 Pins 13, 14, 15, and I•)shall be latched to reflect the logjic
states of bits 7-10 of any valid Orient Control Word. The outputs shall
remain latched and stable until altered by a subsequent valid Ofrfent
Control Word. If an Orient Control Word is rejected as an illegal command,
the MUX Data Read Select pins shall remain latched at their previous
levels.

a. A logic I in bits 7-10 of the Orient Control Word shall be
reflected at the appropriate output pin as a +4.0 to +5.5 VDC TTL level. A
logic 0 shall be reflected as a 0 to +0.5 VDC TTL level. Any MUX Data Read
Select output shall be capable of driving at least 2 standard TTL loads
(3.2 MA total).

50.b.- MUX Data Inputs. Mbl Data Inputs (P-132 pins 24, 29, 39, and 49)
shall bi- level-sens iive vith sufficient hysteresis to ensure proper
decoding of levels presented. Data presented to the HUX Data Inputs by
external hardware in response to a MUX Data Read Select shall be :

a. A logic 0 shall be presented as a +3.0 to +5.5 VDC level and logic
1 shall be presented as a 0 to +0.6 VDC level. The HUX Data Inputs shall
present no more than a 5 ma load maximum.

N b. Open circuit inputs shall be decoded as logic 0. External pullrups

of onused inputs shall not be required.

50.8,3 MUX Data Timing. The INU shall not expect valid data at the MUX
Data nput any ear lier than 100 microseconds after the MUX Data Read

Select output becomes valid and stable.
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CHAR BITS VALUE ASCII FUNCTION
- -- - -- W- D Orient OFF / Boresight OFF

01 P Prohibited Command (Note 1)
10 0 Orient ON / Boresight OFF
11 B Orient ON / Boresight ON

:2,3 3-8 000000 00 Basic Orientation (Noti 2)

000001 01

100000 32

111110 62
111111 63

4 9-10 00 P Compare PASS / Store COMPLETE
01 I Compare PASS / Store INCOMPLETE
10 F Compare PAIL / Store COMPLETE
11 B Compare FAIL / Store INCOMPLETE

5 11-13 000 0 Range Check (Note 3) DO/BA/TO IN
001 1 80 OUT BA/TO IN
010 2 BA OUT DO/TO IN
Oil 3 BO/BA OUT BO IN
100 4 TO OUT 8O/BA IN
101 5 TO/BO- OUT BA IN
110 6 TO/BA OUT BO IN
ill 7 80/BA/TO OUT

6 14-16 000 0 Fumiction Reserved

Note 1: Appearance of binary pattern 01 vould represent entry of aProhibited command. This pattern should not occur in normal operationand its appearance in these bit locations vould most likely indicate a
memory failure.

Note 2: The ASCII characters shall be tvo numeric digits in the rangeof 00 to 63 as determined by the binary value represented by the
various basic orientation combinations.

Note 3: 80 - Basic Orientation, BA - Boresight Correction Angle, TO -
Total Orientation, OUT - OUT OF RANGE, and IN - WITHIN RANGE.

1

TableV-3. ASCII Representation of Orient Statu*s ord
During Hiscellaneous ParameteF •-T"-a
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S uAibWLN1 ýI•l~kU- uAVAX

DATA BIT VALUE FUNCTION DESCRIPTION

00 Orient OFF / Boresight OFF (Default)
1-2 01 Prohibited (Note 1)

10 Orient ON / Boresight OFF
11 Orient ON / Boresight ON

00 0 Degree Roll Orientation (Default)
3-4 01 90 Degree "

10 180 Degree "
11 270 Degree "

00 0 Degree Pitch Orientation (Default)
5-6 01 90 Degree

10 180 Degree
11 270 Degree

00 0 Degree Yaw Orientation (Default)
7-8 01 90 Degree

10 180 Degree
11 270 Degree

9 0 Entered Data Compare PASS (Note 2)
1 FAIL

10 0 Boresight Data Store COMPLETE
1 INCONPLETE (Note 3)

11 0 Basic Orientation WITHIN RANGE (Note 4)
1 OUT OF RANGE

12 0 Boresight Angles WITHIN RANGE (Note 5)
1 OUT OF RANGE

13 0 Total Orientation WITHIN RANGE (Note 6)
1 OUT OF RANGE

14 0 Function Reserved
15 0
16 0

Remack: Default values represent functions or conditions vhich
shall be assumed by INU upon power-up unless otherwise
Programmed. See Notes, page 118.

TABLE V-4. Orient Status Word
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TABLE V-4 (NOTES)

Note 1: This value represents a prohibited command and shall not be
permitted. Attempt to enter this command shall invoke an "illegal command"
error.

Note 2: This bit shall be set subsequent to any data entry (via 'ta bus
or hardware MUX Data read) command vhen the compare option is specifitd.
This bit shall be set to logic 0 it the compare was successful, logic I it
the compare was unsuccessful.

Note 3: This bit shall be set to logic I under the following conditions:

1. Upon receipt of a command enter boresight angles via the data
bus in words DO1-04, DOI-05, and DOI-06. The bit shall remain set until
successful completion of storage of all boresight angles, at which time it
shall be reset to 0.

2. Upon the first occurrence of a command to store any boresight angle
via hardware NUX Data Read subsequent to the bit having beea reset. The
bit shall remain set throughout any subsequent operation until sufficient
commands to store all remaining bits of the particular beresight angle have
been successfully executed, at which time it shall be v*.set.

This bit shall be reset to logic 0 upon successful completion of MUX Data
angle storage, upon command to clear all angles, and upon completion of
data bus angle storage. Enabling boresight function shall not be permitted
while this flag Is set.

Note 4: This bit is set to 0 when commanded orientation can be
accommodated by the INU without performance degradation. Bit is set to 1
if INU cannot accommodate commanded orientation.

Note 5: This bit is set to 0 when stoked boresight angles can be
accommodated by INU irrespective of orientation. Bit is set to 1 if INU
cannot accommodate the commanded boresighL angle(s).

Note 6: This bit is set to 0 when INU can accommodate total commanded
orientation (basic orientation plus boresight correctior;. Bit is set to I
if INU cannot accommodate total orientation without performance
degradation.
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60.0 MULTIPLEX DATA RUS OPERATION AND iNU MESSAGE FORMATS

60.1 Scope and Purpose

60.1.1 Scope. This appendix defines requirements for the multiplex data
bus portoon-of the INU hardware. Conventional stand alone navigation
systems are discussed. Systems where the INU nr-grated with a central
computer are discussed.

60.1.2 Purpose. The purpose of this document is to establish uniform
requirements for an INU which uses multiplex data buses as interface
devices. A secondary purpose is to identify unique subaddress c~des and
data message word and bit assignments. The document vii promote technical
interchange by further defining digital interfaces.

60.2 Applicable Documents

STANDARDS

MIL-STD-1553B Aircraft Internal Time Division
21 Sept 1978 Command/Response Multiplex Data Bus
Notice 1, 12 Feb 1980

SPECIFICATIONS

MIL-E-6051D(l) Electromagnetic Compatibility
05 Jul 1968 Requirements Systems

60.3 Networking Data Bus Requirements

60.3.1 Networking.General. The following paragraphs outline theproc~duresfor-
the INU data buses. All of the requirements in Section 60.4

apply to both INU data buses, with the exception of Section 60.4.4
requirements which shall not apply to Network 2.

60.3.2 Message and Word Format. The message and word formats specified in
TABLE VI-8, shall be available on both Network 1 and Network 2 data buses.
Data form will be in accordance with paragraph 60.4.2.1 and transmission
method shall be as specified in Section 60.4.2.2.

60.3.3 Networking Bus Characteristics. The networking bus characteristics

are as fllows:

a. The INU will be identified with only one RT address.

b. Both Network 1 and Network 2 will use this address.

c. Network 2 (Channnels A and B) is always an RT, never a BC.

60.3.4 Inter-Bus Compatibility. The INU shall be able to accept any of the
defined messages, on either bus netvork, at any time. There shall be no
combination of messages on any bus, at any time, that shall cause the INU
to lock--up or enter an undefined state.
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9 oO.4 MJL-.STD-1553 RequiLements

60.4.1 INU/Data Bus Operation. When operating as a remote terminal, the
INU components shall conform in accordance with the data bus operation, as
defined in MIL-STD-1553 and Notice 1 thereto. Sole control of information
transmission shall reside with the bus controller which shall initiate all
transmissions. The INU shall implement a bus controller configuration in
accordance vtih MIL-STD-1553 and paragraph 60.4.4. Requirements contained
herein shall supersede those contained in HIL-STD-1553 when conflicts
between the two exists. Typical multiplex data bus functional interfaces
for operation under primary bus control are depicted in FIGURE VI-1.
Multiplex data bus functional interfaces for operation under INU bus
control are depicted in FIGURE VI-2.

60.4.1.1 Information Transfer Modeso Th3 INU component shall use only the
following modes of information transfer: (1) Bus controller to remote
terminal (RT) transfer; (2) RT to controller transfer; (3) RT to RT
transfer. Broadcast commands shall not be allowed for data/information
transfer, i.e. 106, 101, etc. Hovever, the INU shall be capable of
receiving the synchronize mode commands via a broadcast transfer in
addition to the normal transfers, see paragraphs 60.4.2.2.2 and
60.4.2.2.2.7.

60.4.2 Characteristics

60.4.2.1 Data Form. Digital data shall be transmitted in a form
-compatible with -the message and word formats defined in TABLE VI-8.
Negative quantities shall follow the 2.s complement convention. Data bit
number "I" as defined in TABLE VI-8 shall be the most significant bit and
data bit "16" shall be the least significant bit. Word formats which
define least significant bits to a higher resolution than the computational
capability of the INU shall be filled with logic zeros subsequent to the
least significant INU computed bit. Any unused bit positions in a word
shall be transmitted as logic zeros.

60.4.2°2 Transmission Method.

60.4.2.2.1 Transmission Rate. The transmission rate on the bus shall bel.O
megabit per second with a long terh stability of +0.01 percent (i.e., +100
Hz). The short term stability (i.e., stability over a 1.0 second Interval)
shall be at least 0.001 percent (i.e., +10 Hz).

60.4.2.2.2 Command Word. A command word shall be comprised of a sync
vaveforni, address, transmit/receive bit, subaddress/ mode, data word
count/mode code, and a parity bit, except as modified by 60.4.2.2.2.7.

60.4.2.2.2.1 Syn. The command sync waveform shall be an inva.:.d
Manchester vaveform. The width shall be three bit times, with the waveform
being positive for the first one and one-half bit times, and then negizive
for the following one and one-half bit times. If the next bit following
the sync is a logic zero, then the last half of the sync vavtýo'm shall
have an apparent width of two clock periods due to the Manchester- enciding.
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60.4.2.2.2.2 Address. The next five bits following the sync shall be the
RT address. FTFils permits a maximum of 32 RT.s to be attached to any one
data bus. All l.s shall indicate a decimal address of 31 broadcast and
shall not be used except as stated in paragraph 60.4.2.2.2.7 and 60.4.1.1.
All O.s shall indicate a decimal address of 32. The most significant bit
of the address shall bi transmitted first.

60.4.2.2.2.2.1 Unique Address. Selection of the specific address shall be
determined by te fiipresence or absence of continuity between pins on the INU
components Input-output connectors. The presence or absence of continuity
shall be established in the vehicle wiring. The INU addresses shall be
established in the vehicle wiring. A zero condition shall be indicated by
pin to ground continuity. All five pins shall be connector programmable.
See Table VI-1 for allocated address assignments.

60.4.2.2.2.3 Transmit/Receive. The next bit following the address shall be
the transmit/receive bit, which shall indicate the action required of the
RT. A logic zero shall indicate the RT is to receive, and a logic one
shall indicate the RT is to transmit.

60.4.2.2.2.4 SubaddresilNode. The next five bits folloving the
transmit/receive 15..1it -9--in"l be utilized for either-a RT subaddress or
modecontrol, as is dictated by the individual terminal requirements. The
subaddress/mode values of 00000 and 11111 are reserved for special
purposes, as specified in 60.4.2.2.2.7, and shall not be utilized for any
other function.

60.4.2.2.2.5 Word Count/Mode Code. The next five bits following the
subaddress/mode control shall be th quantity of data words to be either
sent out or received by the RT, with the exceptions specified in paragraph
60.4.2.2.2.7. A maximum of 32 data vords may be transmitted or received in
any one message block. All ]Ls shall indicate a decimal count of 31, and
all O's shall indicate a decimal count of 32.

60.4.2.2.2.6 Parity. The last bit in the word shall be used for parity
over the preceding sixteen bits. Odd parity shall be utilized.

60.4.2.2.2.7 Mode Control. In accordance with NIL-STD-1553,
paragraph4.3.3.5.1.7. A subaddress/mode field bit pattern of 00000 and/or
11111 shall imply that the contents of the word count field are to be
decoded as a five bit mode command. The mode code indicators 00000, and
11111 shall not convey dIfferent information. The INU shall implement the
following mode codes as a minimum:

Mode Code Function
00001 Synchronize (without data)
00010 Transmit Status Word
00011 Initiate Self Test (RT)
00100 Transmitter Shutdovn
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00101 Override Transmitter Shutdown
01000 Reset Femote Terminal
10001 Synchronize (with data)
10010 Transmit Last Command
10011 Transmit BIT Vord

The two synchronize mode commands shall also be Implemented as broadcast
commands. The synchronize mode commands shall only apply to the bus
network that it is received on (see paragraph 60.4.3.2).

60.4.2.2.2.7.1 Reset Remote Terminal. As per WIL-STD-1553 paragraph
4.3,3.5.1.7.9. An RT receiving the Reset Remote Terminal mode code shall
respond with a status word as specified in KIL-ST)-1553 paragraph A.3.3.5.3
and then reset. Vhile the RT is being reset, the IT Ohall respond to a
valid command with one of the following three responsest RT offline (no
response on the data bus), status word transmitted with the busy bit set,
or normal response. If any data is transmitted from the RT while it is
being reset, the information content of the data must be valid. An RT
receiving this mode code shall complete the reset function within 5.0
milliseconds following transmission of the statuw word.

60.4.2.2.2.7.2 Initiate Self-Test. As per MIL-STD-1553 paragraph
4.3.3.5.1.7.4. In- T reeiving the Initiate Self-Test mode code shall
respond with a status word as specified in NIL-STD-1553 paragraph 4.3.3.5.3
and then initiate the self-test function. While the self-test is in
progress, the RT shall respond to a valid commend with one of the following
three responses: RT offline (no response on the data bus), status word
transmitted with the busy bit set, or normal response. If any data is
transmitted from tho RT while it Is in self-test, th% information content
of the data must be valid. An RT receiving this mode code shall complete
the self-test function within 20.0 milliseconds following transmission of
the status word.

60.4.2.2.2.7.3 Transmit Bit Word. Per HIL-SW-1553 paragraph
4.3.3.5.1.7.14. Anybt-(set to ogic on* in the BIT word shall
indicate a failure in the IU•.s MIL-STD-1553 Terminal.

60.4.2•2.2.8 Allocated Subaddresas Mode. TABLI VI-2 lists IN;l subaddresses
vhich have beien allocated. VUse o-foher subaddresaes for the IUlJ system
shall be subject to approval by !he procuring activity.

60.4.2.2.2.9 Instrumentation Bit. Bit 10 of the command word shall be
set to a "1".

60.4.2.2.2.10 Variable Noss& e Block. Tha INU RT shall be able to
transmit a sus c anymessage block defined in Table VI-2 (i.e., send
the firs iri-x words of a message, vhere n is the defined word count cf that
message in TABLE VI-2 and X< n-l). This shall be done by vatying the vord
count uP to the maximum defined by a particular subaddress in TABLE VI-2.
The INU shall rer~oive and use the word count to determine the number of
vordm irn a message block.

S
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60.4.2.2.3 Status Word. The following bits, message error,
instrumentation, broadcast command received, subsystem flag, and terminal
flag NIL-STD-1553, paragraph 4.3.3.5.3.3, 4.3.3.5.3.4, 4.3.3.5.3.7, and
4.3.3.5.3.9 and 4.3.3.5.3.11) shall be implemented. Other bits may be
optionally implemented, but may not he Implemented as constraints on system
operation.

60.4.2.3 Trantmission Line.

60.4.2.3.1 Cable Coupling. Transformer coupling as defined in
NIL-STD-1553, paragraph 4.5.1.5.1 shall be used.

60.4.2.3.2 Wi and abling for EMC. For purposes of electromagnetic
compatibility (MC-), he wiring and cabling provisions of MIL-E-6051 shall
apply.

60.4.2.4 RT/Bus Interface Circuits.

60.4.2.4.1RT Output Levels. The XT signal output circuitry shall be
capable of driving the cable specified in NIL-STD-1553, paragraph 4.5.1.1,
and not less than 33 other RT.s, as specified herein, each attached to the
cable by means of a cable stub with c maximum length of 20 feet. The
output circuitry shall maintain the specified operation with the exception
of a 25 percent maximum reduction of the data bus signal amplitude in the
event tnat one of the RT.s has a fault that causes it to reflect the fault
impedance specified in MIL-STD-1553, paragraph 4.5.1.5.1.2, onto the bus.
The RT signal output voltage shall be within the range of 18.0 to 27.0
volts, peak to peak line-to-line, vhen measured at the RT output,
terminated into a 70 ohm plus or minus 5 percent resistive load. The RT
signal voltage shall be greater than or equal to 18.0 volts p-p line to
line at the RT output vhen terminated into a 143 ohm plus or minus I
percent resestive load.

60.4.2.4,2 RT Input Impedance. The magnitude of the RT input impedance,
when the RT ;j not trans.itting, or has pover removed, shall be a minimum
of 1)00 ohms within the frequency range of 75 kHz to 1.0 MHz. This
Impedance is that measured line-to-line at point A o6 Figure 9,
MIL-STD-1553.

60.4.3 Remote Terminal Oeratiti. The illegal command option as defined in
MIL-STD-1"•3, paragraph 4.4,3.4 shall not be implemented. The INU shall
respond 41n form" to all valid commands, i.e., respond with status and the
proper nuLber of data words as defined by the command word.
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S60.4.3.1 RT Time Out Requirements. When the INU is acting as a remote
terminal, it shall time out if data is not received. This time out shall
occur no sooner than 52 microseconds and :to later than 58 microseconds
subsequent to the receipt of an RT to RT receive command. These times are
referenced from the end of the receive command to the beginning of the
first expected data word.

60.4.3.2 Time Tag. Timer information shall be output as specified in the
message formats of table VI-8. The timer for each network shall be free
running and independently controllable with an LSB of 64 microseconds and
shall be reset to logic 0 or preset to a defined value via the synchronize
mode commends defined in 60.4.2.2.2.7. The time tag shall reflect the time
at which its associated data was sampled, i.e. at the INU validity point.

60.4.3.3 Data Coherency/Sample Consistency. The INU shall maintain the
time coherence of information transferred over the bus. =t shall provide
mutually consistent samples of information and deterministic transport
lags. The INU design shall insure that messages transmitted over the bus
contain only mutually consistent samples of information. Different words
used to transmit multiple precision parameters shall all be members of the
same set. Functionally related paramters updated at the same rate shall of
the same sample set. Suitable buffering and transmission control logic
shall be provided to prevent the transmission of a partially updated
message that would contain mutually inconsistent data. Indicator bits
shall be consistent with their corresponding data without respect to
refresh or transmission rates. The only exception to these requirementsareas noted in TABLE VI-2 and word formats in TABLE VI-8.

60.4.3.4 Data Wraparound. The INU shall implement- a data wraparound
capability wit subaddress 28 (11100). The RT shall be capable of
receiving and transmitting 32 data words at thWs subaddress. A valid
receive message with this subaddress to the INU shall cause the INU to
store the comanded number of data words. A valid transmit command with
this subaddress to the INU shall cause the INU to transmit the commanded
number of stored data words. The data words shall be transmitted in the
same order as the words received by this subaddress. This may be used to
verify the output symmetry in sections 4.5.2.1.1.4 and 4.5.2.2.1.4 of
NIL STD-1553. Any intervening valid receive command to the INU may alter
the content of the sto.ed data.

60.4.3.5 Subsystem Status. The INU shall, upon command, transmit its
self-test/status inforaiit-t' Status here refers to Mode, State, Health,
or Identification information for the complete RT, BC, and all other INU
components. 114 subaAdress 10100 (20) shall be reserved for this function.
The INU shall be capable of transmitting at least one data word for this
subaddress. The first data word transmitted by the RT shall be all zeros
to indicate that the RT, BC, and INU components have no failures and
nonzero if there are any failures; this word reflects current status. Any
nonzero value shall be reflected via the subsystem flag or terminal flag as
appropriate. Subsequent data words may be used to expound on the failures
and to transmit mode, state, or identification information. The specific
bit definitions shall be defined by each manufacturer based upon their
particular design within the above constraints.
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60.4.4 Bus Controller. The INU shall perform the function of Bus
Controller Vhen the double-ended bus control discrete is a logic 0 (see
Appendix III), or if the discrete is left floating or if the driver is
povered dovn. The INU shall relinquish control of the bus if the bus
control discrete is a logic 1 (see Appendix II). The input circuits of
the receiver shall present a minimum impedance of 10 kilohms. Short 0
circuit of the bus control discrete shall not damage the INU. The bus

contwol function shall be inhibited vhenever any unused terminal address
line (P-132 pins 34 through 38) is strapped to the Bus Control Discrete
high (P-131 pin 51) vhile the Bus Control Discrete low (P-131 pin 17) is
tied to ground.

60.4.4.1 Tvo Bus Control System. The INU vill function as a remote
terminal •ei he bus control discrete is a logic 1 (2.4 VDC Min). When
the primary bus controller is operational, it will raise the bus control
discrete 20 ms before initiating activity. The INU should cease controller
operation immediately upon detection of a high bus control discrete. INU
must, after detecting the bus control discrete loa for 20 is, monitor each
bus for valid command vords to determine the presence of data bus traffic
prior to assuming control of the data bus. Failure to detect valid command
words on the data buses vithin 40 ms subsequent to the above detection
period shall constitute quiet bus conditions and bus controller operation
should begin. Detection of valid commands on either data bus vhile in this
time period shall inhibit the INU Bus Controller function. Hovever, the
INU shall continue to monitor for bus traffic and shall initiate bus
controller operation if bus traffic ceases for any subsequent 40 ms period.

60.4.4.2 Bus Control Functions. The bus control functions are to supervise
all serial digital data transmissions and to manage the data bus
redundancy.

60.4.4.2.1 Transmission Supervision. The bus control function shall
initiate all communication sequences by issuing command vordi over the data
bus requesting subsystems to transmit or receive data. Refresh rate,
message block identification, subaddress fields and word counts required to
generate the command words are contained in TABLE VI-2. The sequence of
these commands shall be established by operational softvare in the INJ.
The bus control function shall also monitor each communication sequence and
initiate corrective action for command yords vhich are not properly
executed. All refresh rates shall be construed to be minimum computation
rates.

60.4.4.2.2 Redundancy Management. The bus controller shall manage the
serial digital data bus redundancy. The error handling function of the INU
bus controller shall monitor the bus transmissions for the errors
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listed in MIL-STD-1553, paragraph 4.4.1.1. Errors detected during the
transmission of a data block on one bus vili cause an immediate retry,
within the same frame, of the same message on the opposite bus for the
next attempt to transmit data.

60.4.4.3 INU Command Table Requirements. When bus control is transferred
to the INU, the INU shall perform the bus control function as follows:

a. If the INU terminal address as determined from the aircraft
connector (in accordance with paragraph 60.4.2.2.2.2.1) is either 00100 or
00101, the INU shall operate as a controller according to the Unique CDU
Interfece Command Table VI-3. SAFE/NODE Commands will contain 11111 in
the subaddress/mode field.

b. If the INU terminal address as determined from the aircraft
connector is any address other than 00100 or 00101, the INU shall operate
as a controller according to the Generalized CDU Interface Command, Table
VI-3.

c. All Safe commands shown in Command Table VI-3 (i.e., S02Safe,
S04Safe, etc.) are defined to be mode commands (dedicated function
commands) which have a word count/mode code of 01000. This mode code
resets the receiving RT of the preceding RT to RT message.

60.4.4.4 Bus Controller Time lut Requiremenw. When acting as a ous
controller, the INU shall time out when awaiting a response to an issued
command but not sooner than 12 microseconds.
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TERMINAL ADDRESS SUBSYSTEM
01000 Unique Control Display Unit (CDU)
01100 Heads-Up-Display (HUD)
10000 Radar Display
10100 Radar --
10101 Generalized CDU #1
10110 Generalized CDU *2
10111 Generalized CDU #3
11000 Stores Management System
11010 Global Positioning System
11100 Central Air Data Computer (CADC)
11111 Prohibited Address

TABLE VI-1 BACK-UP CONTROL FUNCTION AVIONIC SUBSYSTEM TERMINAL ADDRESSES

NOTE

All five bits of the terminal address field shall be connector
programmable. The INU terminal address when interfaced vith the Unique
CDU shall be either 00100 or 00101. The INU terminal address when
interfaced with a Generalized CDU shall not be any address listed in TABLE
VI-1 above or 00100 or 00101. The aircraft system integrator may define
any other terminal addresses. CDU #2 shall be used during INU Back-Up Bus
Control operaLion.
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Message blocks shovn define [IU tranvit/rqreive requirements when
operating as a remote terminal.

Groups A and 5 are mutually exclusive to any typical system. (i.e., Group

B may only be used if the aircraft connectz" is programeed to provide some

INU terminal address other than 00100 or M Message blocks other
than Group A and Group B are useable with any INU terminal address.

FOI

G ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~6roup A msaebok r sdwt nqeCI ae ehozt

F02

S ~ ~ PRMR F UNCIOA DIF1UDE2 RMR BSCNRL

F10

CONTROL FIrT INU

U (OR OTHER AVIONRCS) 8 0111046,1iHI

00121

10 7•--- Oroup 9

Group A message blocks are used with a unique C1)U panel mechanization
which is dependent on INU software.

Group 8 message blocks are used with a generalized CDU panel mechanization
which Is Independent of INU software.

S~FIGURE VI-1 TYPICALJ MULTIPLEX DATA BUS

FUNCTIONAL DIAGRAM (UNDER PEIIART BUS CONTROL)

SNU 8d4-1. 28 FEBRUARY 1986
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NOTE I: These two CDU interfaces are mutually exclusive. The INU
Bus Control function must command either one or the other In the
backup mode, but not both simultaneously.

NOTE 2: CDU Panel/Operator interface dependent on INU software.

NOTE 3: CDU Panel/Operator interface Independent of INU software.

NOTE 4: 104 In used with Iffil terminal addresses 00100 or 00101 as
determined from the aircraft connector. 108 is used when the
terminal address is determined to be any other value.

NOTE 5: F02 correction vector must be computed by an external
computer (i.e. other than the INU) that accepts sensor information
and INU data to compute the corrections to the INU.

Figure VI-2 Multiplex Data Bus Functional Diagram
(Under INU Bus Control)

.ifl 84.1. 2.Fg FFfORIIAKY ,1986
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rRANSMITTING SUBSYSTEMS RATE (TIMES/SECOND)
(SEE NOTE)

SUBSYSTEM BLOCK ID SUBADDRESS WORD COUNT REFRESH TRANSMIT

INU. 101 10000 32 50 50
102 10001 10 5 12.5
103 10001 8 5 12.5
104 10000 13 50 50
105 10000 13 50 50
106 11001 32 * 12.5
107 11011 32 2.5 12.5
108 11001 31 * 50
109 10011 23 200 200
110 10010 28 12.5 12.5
Ill 10110 26 As Req As Req
112 10111 151 As Req As Req
113 11000 24 As Req As Req
IH1 11010 17 200 200
114 10100 32 As Req As Req

UNIQUE CDU P02 10000 4 As Req 12.5
CDU #2 DOI 11010 7 5 12.5

CADC COl.C06 10000 10 20 25
C02 10000 9 20 25
C03 10000 4 .20 25

RADAR DISPLAY zOl 10001 1 6.25 6.25

RAR R02 10001 3 50 50
R03 10000 5 50 50
R04 10010 9 25 25

STORES GUT SYSTEM JUT- 10000 4 50 50
S03 10000 2 1.5625 1.5625
S04 10000 4 50 50

GPS (EXT.COKP.) F02 10001 30 As Req As Req

*Refresh Rates as specified in Formats section

Note: All refresh rates are a minimum. Subsystems may refresh at any
higher rates consistent with their capability. Minimum rates for INU
messages shall not imply an infinite rate requirement, but shall imply that
when a maximum transmit/receive rate descrthed by 16 back-to-back 32 word
messages, vith intermessage gapr of not more than 2 microseconds, are
requested, the INU data shall be valid. Whenever message rates exceed
those described here, any INU function or performance, other than bus
communication, shall be unaffected. Upon return to rates described here,
the bus communication shall recover to normal opexation.

Table VI-2 TRANSMITTING SUBSYSTEM SUBADDRESS/WORD COUNT/RATES

SSNU 84-1, AMDT 1, 13 FEBRUARY 1987
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(See Note)
RECEIVING SUBSYSTEMS RATE (TIMES/SECOND)

SUBSYSTEM BLOCK ID SUBADDRESS WORD COUNT REFRESH TRANSMIT
INU COl 11110 10 20 25

C03 10011 4 20 25 0
DO1 11010 7 5 12.5

F01 10100 7 As Req 12.5
F02 10001 30 As Req As Req
F12 10110 25 As Req 1.5625
F16 10101 29 As Req 1.5625
F17 10010 2 As Req As req
P02 10100 4 As Req 12.5

UNIQUE CDU " 03 10000 8 5 12.5

CDU #2 106 11001 32 * 12.5
107 11011 32 2.5 12.5

RADAR DISPLAY R04 10100 9 25 25
S03 10011 2 1.5625 1.5625

6.. ..i Y o'- -. . . . --... . .. .

RADAR 105 10001 13 50 50
504 10010 4 50 50ZOl 10011 1 6.25 6.25

HUD C02 11101 9 20 25
104 11010 13 50 50
08 11001 31 * 50

R03 11011 5 50 50
S02 11100 4 50 50

STORES MGT SYSTEM R02 10001 3 50 50

GPS 101 10001 32 50 50

• Refresh rates as specified in Word formats Section.

Notes All rates are minimum. Subsystems may refresh at any higher rates
consistent with their capability. Minimum rates for INU messages shall not
imply an infinite rate requirement, but shall imply that when a maximum
transmit/receive rate described by 16 back-to-back 32 word messages, with
intermessage gaps of not more than 2 microseconds, are requested, the INU
data shall be valid. Whenever message rates exceed those described here,
any INU function or performance, other than bus communication, shall be
unaffected. Upon return to rates described here, the bus communication
shall recover to normal operation.

TABLE VI-2a RECEIVING SUBSYSTEM SUBADDRESS/WORD COUNT/RATES

SNIJ 84-1, AMDT 1, 29 AUGUST 1986
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GENERALIZED CDU INTERFACE
FRAME NUMBER

1 2 3 4 5 6 7 8
FRAME TIME (MILLISECONDS)

20 40 60 80 100 120 140 160
108 108 108 108 108 108 108 108
105 105 105 105 105 105 105 lo0
to0 101 101 101 101 101 101 1l0
S02 S02 S02 S02 S02 S02 S02 S02
1 s4 S04 So4 S04 S04 S04 S04 S04
R02 R02 102 R02 R02 R02 R02 R02
103 R03 R03 R03 R03 R03 R03 R03
702 C02 106 C02 zol C02 106 C02

Col Z07 Col Col 107 cot
R04 o01 104 R04. DOI R04

9 10 11 12 13 14 15 16
FRAME TIME (MILLISECONDS)

SO 200 220 240 260 280 300 320
108 t0o log los 1 008 108 log
105 105 105 105 105 105 105 105
101 101 101 101 101 101 101 IO0
S02 S02 502 S02 502 S02 S02 S02
S04 S04 S04 S04 S04 S04 S04 S04
R02 R02 R02 R02 R02 R02 R02 R02
R03 R03 R03 R03 R03 R03 R03 R03

C02 106 C02 ZOl C02 106 C02
COl 107 COl COt 107 COt
R0_____ 04 IDO R 11041 O R04

FRAME NUMBER
17 18 19 20 21 22 23 24

FRAME TIME (MILLISECONDS)
340 360 380 400 420 440 460 480
108 108 108 I08 108 108 108 108
105 105 105 105 105 105 105 105
101 101 101 101 101 101 101 101
S02 S02 S02 S02 S02 S02 S02 S02
S04 S04 S04 S04 S04 504 S04 S04
R02 R02 R02 R02 R02 R02 R02 R02
R03 R03 R03 R03 R03 R03 RO3 R03
S03 C02 106 CC2 ZO) C02 106 C02

COt 107 COt COl 107 col
R04 DOI R04 R04 I)0I KW')

TABLE VI-3 - BACK-UP BUW COMMANO) TARIE

SNU 84-1, 28 FEBRUARY 1986
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FRAME NUMBER
25 26 77 23 29 30 31 32

FRAME TIME (MILLISECONDS)
500 520 540 560 580 600 620 640

108 'I0- 108 Toe 108 Toe 108
05 105 105 105 105 105 105 105

IOl IOl 101 IO1 IOl 101 IOl IOl
S02 S02 S02 S02 S02 S02 S02 S02
S04 S04 S04 S04 S04 S04 S04 S04

R02 R02 R02 R02 R02 R02 R02 R02
R03 R03 R03 R03 R03 R03 R03 R03

C02 106 C02 ZOl C02 106 C02
COl 107 COl COl 107 COl
RO DOI R04 R04 DOI RO

UNIQUE CDU INTERFACE
FRAME NUMBER

1 2 3 4 5 6 7 8
FRAME TIME (MILLISECONDS)

20 40 60 80 100 120 140 160
I01 IO1 IOl IOl IOl IOl iol 101
104 104 104 104 104 104 104 104

05 105 105 105 105 105 105 105
S02 S02 S02 S02 S02 S02 S02 S02
S02* S020 S02* S02* S02* S02* S02* S02*
S04 S04 S04 S04 S04 W4 S04 S04
S04* S04* S04* S04* S04* S04* S04* S04*
R02 R02 R02 R02 R02 R02 R02 R02
R02* R02* R02* R02* R02* R02* R02* R02*
R03 R03 R03 R03 R03 R03 R03 R03
R03* R03* R03* R03* R03* 'R03* R03* R03*
F02 C02 103 C02 ZO C02 103 C02S

C02* P02 C02* ZO1* C02* P02 C02*
Col Col Col Col
R04 R04 R04 R04

I R04* I I R04 I R04*

TABLE VI-3 - BACK-UP BUS COMMAND TABLE (cont.d)

SNU 84-1, 28 FEBRUARY 1986
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FRAME NUMBER

9 10 11 12 13 14 15 16
FRAME TIME (MILLISECONDS)
180 200 220 240 260 280 300 320

IO1 IO1 I01 I01 101 101 101 I10
104 104 104 104 104 104 104 104
105 I05 105 105 105 105 105 105
S02 S02 S02 S02 S02 S02 S02 S02
S02* S02* S02* S02* S02* S02* S02* S02*
S04 S04 S04 S04 S04 S04 S04 S04
S04* S04* S04* S04* S04* S04* S04* S04"
R02 R02 R02 R02 R02 R02 R02 R02
R02* R02* R02* R02* R02* R02* R02* R02*
R03 R03 R03 R03 R03 R03 R03 R03
R03* R03* R03* R03* R03* R03* R03* R03*

C02 103 C02 ZOl C02 103 C02
C02* P02 C02* ZOI* C02* P02 C02*
Col Col Col Col
R04 R04 R04 R04
R04* R04* R04* R04*

FRAME NUMBER

1.7 18 19 20 21 22 23 24
"FRAHE TIME (MILLISECONDS)

340 360 380 400 420 440 460 48
.. 1 I0h1 - 1 I01 1I01 I01 I01 I01
104 104 104 104 104 104 104 104
105 105 105 105 I05 105 105 105
S02 S02 S02 S02 S02 S02 S02 S02
S02* S02 S02* S02* S02* S02* S02* S02*
S04 S04 S04 S04 S04 S04 S04 S04
S04* S040 S04* S04* S04* S04* S04* SO4*
R02 R02 R02 R02 R02 R02 R02 R02
R02* R02* R02* R02* R02* R02* R02* R02*
R03 R03 R03 R03 R03 R03 R03 R03
R03* R03* R03* R03* R03* R03* R03* R03*
S03 C02 103 C02 ZOl C02 103 C02
S03* C02* P02 C02* Z01* C02* P02 C02*

Col col Col Col
R04 R04 R04 R04
R04* R04* R04* R04*

TABLE VI-3 - BACK-UP BUS COMMAND TABLE cont'd)
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FRAME NUMBER

25 26 27 28 29 30 31 32
FRAME TIME (MILLISECONbS)
500 520 540 560 580 600 620 640

IN0 I01 101 101 101 101 101 101
104 104 104 104 104 104 104 104
105 105 105 105 105 105 105 105
S02 S02 S02 S02 S02 S02 S02 S02
S02* S02* S02* S02* S02* S02* S02* S02*
S04 S04 S04 S04 S04 S04 S04 S04
S04* S04* S04* S04* S04* S04* S04* SO4*
R02 R02 R02 R02 R02 R02 R02 R02
R02* R02* R02* R02* R02* R02* R02* R02*
R03 R03 R03 R03 R03 R03 R03 R03
R03* R03* R03* R03* R03* R03* R03* R03*

C02 103 C02 ZOl C02 103 C02
C02* P02 C02* ZO1* C02* P02 C02*
Col Col Col Col
R04 R04 R04 R04
R04* R04* R04* R04*

• - MODE COMMANDS referred to as SAFE COMMANDS in the Unique
CDU interface.

TABLE VI-.3 - BACK-UP BUS COMMAND TABLE (cont'dý

106-01 INU Control Word 1.
106-02 Time Tag - Referenced to the beginning of the velocity

computation cycle (INS Control Word 2).
106-03 Velocity X, Y, Z - Velocity components referenced to the
thru platform axis.
106-08
106-09 Platform Azimuth - Clockwise angle from the platform X axis

to the vehicle mounting pads
106-10 Roll - Referenced to local earth level
106-11 Pitch - Referenced to local earth level
106-12 Present True Heading
106-13 Present Magnetic Heading
106-14 Great Circle Steering Error - Defined as a function of

Steering Mode:
Great Circle Steering - Bit 15 of D01-02 set to Logic "0"
See Theta SE on Figure 11
Selected Course Steering-Bit 15 of D01-02 set to Logic "1"
Theta SE is defined to be zero

TABLE VI-4 - SUMMARY OF 106 THRU 113 OUTPUTS

SNU 84-1, 28 FEBRUARY 1986
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106-15 Computed Course Deviation-Defined as a function of Steering
Mode:
Great Circle Steering - Bit 15 of DO1-02 set to Logic "0"

See Theta CD on Figure 11
Selected Course Steering-Bit 15 of DO1-02 set to Logic "1"
Theta CD. -(Magnetic bearing to position where bit

15 was set to Logic "1") +/- (180 degrees) +
(Selected Magnetic Course)

106-16 Time to Steerpoint . Predicted ti ,o based on groundspeed
compu'ad from using last computi wind assuming that present

true air speed shall remain cot tant
106-17 Distance to Steerpoint
106-18 Relative Bearing to Steerpoint: RD w TB - TH
106-19 Relative Bearing to nth Vaypoint/Harkpoint RDB - TD - TH
106-20 Time to nth Vaypoint/Harkpoint - Predicted time based on

groundspeed computed from using last computed wind assuming
that present true airspeed shall remain constant

106-21 Distance to nth Waypoint/Markpoint
106-22 INU Control Word 3
106-23 nth Waypoint/Markpoint Latitude (NSP)
106-24 nth Vaypoint/Markpoint Latitude (LSP)
106-25 nth Vaypoint/Markpoint Longitude (NSP)
106-26 nth Vaypoint/Narkpoint Longitude (LSP)
106-27 Selected Magnetic Course to Steerpoint . Desired nagnetic

ground track to Steerpoint (used vith Great Circle Steering)
106-28 Selected Magnetic Course . Desired. magnetic ground track frome point where Selected Course Steering vas selected
106-29 Magnetic Heading to nth Waypoint/Markpoint-a Magnetic course to

selected position corrected for Drift Angle as computed using
last computed wind assuming present true air speed shall remain
constant

106-30 True Air Speed - Last true air speed received from the central
air data computer or manually input via MISC PARAIEMIT INSW',

106-31 Present Magnetic Ground Track
L06-32 Drift Angle

107-01 nth Vaypoint/Markpoint Spheroid/UTN Grid Zone (MSP)
107-02 nth Vaypoint/Markpoint UTH Grid Zone (LSP)
107-03 nth Waypoint/Markpoint 100,000 Meter UTM Area
107-04 nth Vaypoint/Markpoint UTM Easting
107-05 nth Waypoint/Markpoint UTH Northing
107-06 "Inertial Display" Present Position Latitude (HSP)
107-07 "Inertial Display" Present Position Latitude (LSP)
107-08 "Inertial Display" Present Position Longitude (MEP)
107-09 "Inertial Display" Present Position Longitude (LSP)
107-10 "Inertial Display" Present Position Spheroid/UTM Grid Zone (NSP)
107-11 "Inertial Display" Present Position UTH Grid Zone (LSP)
107-12 "Inertial Display" Present Position 100,000 Meter UTH Grid Area
107-13 "Inertial Display" Present Position UTM Easting

TABLE VI-4 - SUMMARY OF 106 THRU 113 OUTPUTS (contt.4Ž
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107-14 "Inertial Display" Present Position UTM Northing
107-15 Entered True Heading
107-16 Entered Magnetic Heading
107-17 Entered Magnetic Variation
107-18 Computed Magnetic Variation
107-19 Align Time and Status
107-20 Wind Dirt.tion - Direction from which the wind blows, i.e. the

3ngle measured clockvise from True North to the head of the
rind vector, plus 180 degrees.

107-21 Vind Velocity at Last Mark Point Code
107-22 Present Ground speed
107-23 Present Ground Track
107-24 Predicted Ground Speed - Ground speed computed from last com-

puted wind assuming that present true air speed shall remain
constant

107-25 Present Convergence Factor in Use (Grid Mode)
107-26 Present Grid Heading - Vehicle Heading referenced to Grid

North
107-27 Desired Grid Heading - Desired Grid Course corrected for Drift

Angle as computed using last computed wind assuming that
present true air speed shall remain constant

107-28 Position Error North (AUXILIARY and OVERFLY update modes)

107-29 Position Error East (AUXILIARY and OVERFLY update modes)
107-30
thru INU Miscellaneous Data

107-32
109-01 INU Mode Word
109-02 Time Tag
109-03 X Velocity (MSP)
109-04 X Velocity (LSP)
109-05 Y Velocity (NSP)
109-06 Y Velocity (LSP)
109-07 Z Vel -ity (NSP)
109-08 Z Velocity (LSP)
109-09 Platform Azimuth
IOS'-1O Roll
109-11 Pitch
IO'12 Roll Rate (p)
I09-.13 Pitch Rate (q)
109-14 Yav Rate (r)
109-15 Longitudinal Acceleration (nx)
109-16 Lateral Acceleration (ny)
109-17 Normal Acceleration (nz)
109-18 Platform Azimuth TAme Tag
109-19 Roll Time Tag
109-20 Pitch Time Tag
109-21 Roll Axis Angular Acceleration
109-22 Pitch Axis Angular Acceleration
109-23 Yaw Axis Angular Acceleration

REMARKS: NSP - Most Significant Part; LSP - Least Siqnificant Part

TABLE VI-4 - SUMMARY OF 106 THRU 113 OUTPUTS (cont'd)
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r 1I0-01 Time Tag
110-02 X Axis Residual Tilt
110-03 Y Axis Residual Tilt
110-04 Z Axis Residual Tilt
110-05 CNExx
110-06 CNExx

110-07 CNExy
110-08 CNExy
110-09 CNExz
110-10 CNExz
110-11 CNEyx
110-12 CNEyx
110-13 CNEyy
110-14 CNEyy
110-15 CN4yz
110-16 CNlyz
110-17 CSNxx
110-18 CSNxy
110-19 CSNxz
110-20 CSNyx
110-21 CSNyy
110-22 CSNyx
110-23 Altitude Feedback Constant
110-24 Altitude Feedback Constant
110-25 Velocity Feedback Constant
110-26 Velocity Feedback Constant
110-27 Acceleration Feedback Constant
I10-2L Acceleration Feedback Constant

111-01 Reserved
111-02 Accelerometer Bias Uncertainty
111-03 (X,Y,Z) Accelerometer Scale Factor (SF) Uncertainty

111-04 X Gyro Bias Uncertainty
111-05 Y Gyro Bias Uncertainty
111-06 Z Gyro BDis Uncertainty
111-07 (X,Y,Z) Gyro SF Uncertainty
Ill-08 X Gyro Randomness
111-09 X Gyro Correlation Time
I1l-10 Y Gyro Ramdomness
Ill-11 Y Gyro Correlation Time
111-12 Z Gyro Randomness
111-13 Z Gyro Correlation Time
111-14 (XY,Z) Accelerometer Randomness
111-15 (X,Y,Z) Accelerometer Randomness Correlation Time
111-16 X Gyro Input/Quad Mass Unbalance (MUB) Uncertainty (Reserved)
111-17 Y Gyro Input/Quad Mass Unbalance (NUB) Uncertainty (Reserved)
Ill-18 Z Gyro Input/Quad Mass Unbalance (NUB) Uncertainty (Reserved)
111-19 (X,Y,Z) Platform Tilt (Ground Align) Uncertainty
111-20 (XY,Z) Platform Azimuth (Ground Align) Uncertainty
111-21 (X,Y,Z) Accelerometer Nonorthogonality Uncertainty

TABLE VI-4 - SU 1ARY OF 106 THRU 113 OUTIUTS (vont.d)
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111-22 Reserved
111-23 Reserved
111-24 (X,Y,Z) Gyro Misalignment Uncertainty
111-25 Reserved
111-26 Reserved.- e

112-01 Reserved
112-02 Accelerometer Scale Factor Asymmetry
112-03 Gravity Compensation (Reserved)
112-04 Gravity Compensation Correlation Distance (Reserved)
112-05 X Gyro Trending (Reserved)
112-06 Y Gyro Trending (Reserved)
112-07 Z Gyro Trending (Reserved)
112-08 X Gyro Warmup (Reserved)
112-09 X Gyro Warmup Correlation Time (Reserved)
112-10 1Y Gyro Warmup (Reserved)
112-11 Y Gyro Warmup Correlation Time (Reserved)
112-12 Z Gyro Warmup (Reserved)
112-13 Z Gyro Warmup Correlation Time (Reserved)
112-14 Accelerometer Warmup
112-15 j Accelerometer Warmup Correlation Time

113-01 Max Normal Rate For X Precision Torquing (Reserved)
113-02 Max Normal Rate For Y Precision Torquing (Reserved)
113-03 Max Normal Rate For Z Precision Torquing (Reserved)
113-04 Max Sleving Rate For X Co&rse Sleving (Reserved)
113-05 Max Sieving Rate For Y Coarse Sleving (Reserved)
113-06 Max Sieving Rate For Z Coarse Sieving (Reserved)
113-07 Position of thm Specific Force Origin, Xr
113-08 Position of the Specific force Origin, Yr
113-09 Position of the Specific Force Origin, Zr
113-10 Gyro Orientation About Zb, gamma Zo
113-11 Gyr6 Orientation About Yb, gamma To
113-12 Gyro Orientation About Xb, gamma Xo
113-13 Accelerometer Orientation About Zb, gamma Za
113-14 Accelerometer Orientation About Yb, gamm Ta
113-15 Accelerometer Orientation About Xb, gamma Xa
113-16 Terminal Address
113-17 Orient Status Word
113-18 Roll Boresight Correction Angle
113-19 Pitch Boresight Correction Angle
113-20 Yav Boresight Correction Angle
113-21 Position of INU CG Along Xr
113-22 Position of INtU CG Along Yr
113-23 Position of INU CG Along Zr
113-24 Weight of the INU

TABLE VI-4 - SUMMARY OF 106 THRU 113 OUTPUTS (cont'd)
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INU MODES *

"-FBLOCK/WORD ID DESCRIPTION 0 1 2 3 4 5 6 7 8 9 13

106-16 Time to Steerpoint X X X X X X X
106-20 Time to nth Vaypoint/Markpoint (VP/NP) X X X X X X X
106-29 Magnetic Heading to nth VP/NP X X IX X I X
107-24 Predicted Ground Speed X I X X X X X
107-27 Desired Grid Heading to nth VP/HP I X X X X X x

*INU modes marked vith an X indicate that the indicated 106 and/or
107 vords shall contain all logic "O's" in the indicated INU mode.
The INU modes are as follovs:

0 - STANDBY 6 - AUXILIARY FIX
1 - STORED BEADING ALIGN 7 - CALIBRATE
2 - GYROCOMPASS ALIGN 8 - ATTITUDE
3 - AIR ALIGN 9 - TEST
4 - NAVIGATE 13 - ORIENT
5 - OVERFLY FIX

TABLE VI-5 - PREDICTED SITUATION OUTPUT DATA
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INU NODZS*

DESCRIPTION 0 1 2 3 4 5 6 7 8 9 13

Time Tags I x
Velocity X, Y, Z x xX X
Platform Azimuth x x X
Roll I X I
Pitch x x x
Present True Heading x x I X x X x
Present Magnetic Heading I I I X I x X
Crest Circle Steering Error X x x X x I x
Zomputed Course Deviation I I I X X I
Distance to Steerpoint I X I x x I X
Relative Bearing to Steerpoint x x X x X X I
Relative Bearing to nth VP/HP X x X x X x
Distance to nth Vaypoint/Narkpoint X x X I X X X
True Air Speed XXX XX X X
Present Magnetic Ground Track X x X X X X X
Drift Angle X X XXX X
Present Position Latitude & Longitude X x
Present Position UTH & Spheroid X X
Computed Magnetic Variation I X
Align Time and Status X x X
Vind Direction X X X
rind Velocity & Last Markpoint Code X x I x X X
Present Ground Speed I x x xI x X
Present True Ground Track X X X x x x X
Present Convergence factor In Use I X X x
Present Grid Heading X x X x I I x
Position Error North I X X x X X X
Position Error East X XX X I -

Roll Rate x X xx
Pitch Rate 1X Xx
Tar Rate x x x
Longitudinal Acceleration I I X x
Lateral Acceleration I IX x

** In the TEST mode, output data vords designated vith an X shall
be set to all logic zero's upon entry into the TEST mode. Prom
then on, these outputs shall reflect the requirements in
accordance vith section 70.

TABLE VI-6 - CURRENT SITUATION OUTPUT DATA
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SDSPFItoi2 .INU KODt2P.***
DESCPlPTION 0 1 2 3 4 5 6 7 S 9 13

Normal Acceleration I I X X X
loll Axis Angular Acceleration I I I I
Fitch Axis Angular Acceleration I X I I
Yav Axis Angular Acceleration X I I I
I,T,Z Acceleration I XI I
CNE xx thru CNE yz I X X I
Inertial Altitude X XI I
Residual Tilts (X, Y, Z) I X Z X
BITE Summary Vords X
Unique CDU Outputs I I X I
Selected Nag Course I X X I I %
UTH Coordinates I X X X
Velocities (North and East) X X I
CSN xx thru CSN yz I X X X
Baro Feedback Constant X X
(110-23 thru 110-28)
121 thru 113 I X
114 X

X's designated for the various INU modes indicate the vords
contained therein shall consist of all Logic 00's". The INU
modes are as follovs:

0 - STANDBY 6 - AUXILIARY FIX
1 - STORED HEADING ALIGN 7 - CALIBRATE
2 - GYROCOMPASS ALIGN 6 - ATTITUDE*
3 - AIR ALIGN 9 - TEST
4 -. NAVIGATE 13 - ORIINT
5 - OVER FLY FIX

** In the TEST mode, uutput data vords designated vith an I shall
be set to all logic zero's upon entry into the TEST mode. From
then on, these outputs shall reflect the requirements in
accordance vith section 70.

Note: INU control/mode vords 101-01, 101-29, 106-01, 106-22 are
available in all pover-on modes.

TABLE VI-6 - CURRENT SITUATION OUTPUT DATA (cont.d)
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00

N 0

z

pI-

0 0

LUU
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S -I-

IPROM OFF M~Y ORIENTI TEST ISH BATH GC IATT ALIGN NAV FLY AUX

OFF- - - -

-STNDB 2 5 I
~TAR5Er -r- T 7 1 --

-z -_ -yu - -

'YN 2 - 12 -W I I U T 1 F
--- - sT 6 10-

- - 9- 5 7 7 9 20 TV-
AT 2r - 3 -- 7 1 T 10 m
AIR W T -2 - 1 7 -i- s

NATJ tT I T -4 - 1- 7 - -W 7
OIVERL T -T - 7 r 16 8U

AW - T - 1- - -T I --a

1. ovr appl - -- - - - - -

2. B.L+AE.((P.Q4+AF).(P'.O)3 + M
3. K

5. C.0. (AA) 1
6.. (D.Q)+Z
7. 1 +U+ ((V'.(AD) (AA)).(F.AB+ (P. G)a.Q?'T'G) (P'.T'S. 0))J
8. (P'.T.E)+(P.S)
9. (P.AB).(M.+AD+V)re10. jP.(PI.T')].G.(AA+AD.41)

41. P'.T'.S.B.(AA+AD.V)-
12. V+Ve.(AD)'
13. (U.I) THEN D.Q.U'
14. F THEN ID.(AB)'.Xl) (Align cont'd)
15. D. R. X (Align cont'd)
16. (P.FI)+(F.1J.S')
17. (T'.G.P').e(P.G.S')
18. T'.S.H.P'
19. P. (AH).Q.AG
20. (D. 0). 1P +(Al) +AG3

TABLE VI-.? MODE CONTROL TRANSITION LOGIC (cont'd)
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A: Pover-up processing complete
B: DO1-01 FSC - OFF (00000) for > 1 sec (P02/F01-02, SITS 5-8-0000)
C: DO1-01 PSC - SO ALIGN (00001) for 5 1 sec (PO2/701-02, BITS 5-8-0001)
D: DOI-01 FSC a GC ALIGN (00010) for 1 sec (P02/F01-02, BITS 5-8.0010)
3: DOI-01 FSC - AIR ALIGN (00011) for 1 sec
F: DO1-01 PSC w NAVIGATE (00100) for 1 sec (P02/F01-02, BITS 5-8.0011)
G: DO1-01 PSC - OVERFLY FIX (00101) for 1 sec (P02/F01-02, BITS 5-8.0111)
H: DOI-01 FSC - AUXILIARY FIX (00110) for 1 1 sec
I: DOI-01 RSC - ATTITUDE (01000) for 1 sec (P02/FO1-02, BITS 5-8=1011)
J: DO1-01 FSC - TEST (01001) for 1 sec
K: D01-01 RSC - ORIENT (01101) for 5 1 sec
L: ON/OFF discrete opened for > 1 sec
N: INU OVER TEMP
N: Battery voltage < 22 V)C
0: Battery voltage < 16 VDC
P: Terminal address indicates Unique CDU interface (00100 or 00101)
0: COI/ C02/ C03-04 TAS < 80 knots or TAS invalid
R: Groundspeed < 50 knots (current condition)
S: Filter mode bit - 1 (F02-01 bit 2)
T: Auto mode bit . 1 (D01-02 bit 11)
U: ATTITUDE discrete is true > 1 sec
V: Present position has been enterred
V: True or NAG HDG has been enterred
X: Groundspeed has exceeded 50 knots (latched)
T: Reserved
Z: INU has better estimate of heading

AA: Degraded NAV Ready
AB: Vehicle motion has exceeded acceptable limits
AC: Reserved
AD: SH is available
AR: Operating on battery
AF: On battery for 10 sec or more

TABLE VI-7 NODE CONTROL TRANSITION.LOGIC (cont'd)

AG: P02/F01-02, BITS 1-4-0 (TEST MODE), BITS 5-8-0010 (GC NODE),
7O1-05,06,07 BITS 1-6-INS AND P02/7O1-O3 BIT 9 CHANCES FORM 0 TO 1
(DATA OPTION)

AB: TINS IN ALIGN <- 2.0 MINUTES

AI: INU HASN'T COMPLETED TEST MODE
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FORMAT SECTION 3LOCK ID PAGE

I. GENERALIZED CDU TO INU Doi 146

II. INU TO HSI/HUD/HUD/DISPLAYS 106/108;107 167, 177

III. UNIQUE CDU/CC TO INU P02/PO1 189

IV. INU TO UNIQUE CDU/CC 102/103 193

V. FILTER/SENSOR TO INU F02 199

VI. INU STATE VECTOR 101/104/105 207

VII. CADC TO INU C01/C02/CO3 214

VIII. CC TO INU F12/F16/P17 216

IX. DEDICATED HIGH SPEED VECTOR 181 218

X. INU HIGH SPEED VECTOR TO CC/FC 109 222

XI. INITIALIZATION VECTORS I10/Il/ 225
112/113

XI I. SUBSYSTEM STATUS 14 245

TABLE VI-8 - INU MESSAGE BLOCK/WORD FORMATS

CODE INSERTED DATA FORMAT DO1-03 DO1-04 DO1-05 DO1-06 DO1-07
00000 Present Position (L/L) I 0 0 a 0 X
00001 Present Position UTr & Sph II 0 0 0 0 0
00010 True Heading (BATH Entry) Ill 0 X X x X
00011 Magnetic Variation IV 0 X X x X
00100 Selected Mag Course to SP V Q X X I X
00101 Waypoint/Markpoint (L/L) VI 0 0 0 0 X
00110 Vaypoint/Markpoint UTH & Sph VII 0 Q 0 0 Q
00111 Convergence Factor VIII 0 X X X x
01000 MISC Parameter Read IX Q X X X x
01001 HISC Parameter Insert X Q Q 0 0 X
01010 HAG Heading (BATH Entry) XI Q X X X X
01011 Selected Magnetic Course XlI Q X X X X
01100 Orient Command/Data Insert XIII 0 0 0 0 X
01101
thru Reserved codes
11111

Note: The presence of a "0" on the table indicates that the word is used
to represent a quantity for a given Inserted Data Code. If the word is not
used, indicated by an "X", it shall he transmitted as all Logic zeros.

5 TABLE VI-8A - DO1 WORD USAGE
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I. GENERALIZED CDU TO INU

BLOCK ID: DOI Refresh Rate - 5 Hz Transmit Rate - 12.5 Hz

The INU shall operate on D01 asynchronously (i.e. independent of rate). The
INU shall not use the DO] transmit rate for data output timing purposes.

SUBADDRESS; l1OlO(T/R) WORD: DOI-01
Signal Name - CDU Control 1k rd 1

DATA BIT DESCRIPTION

1 CDU Fault Flag (See Note 1)
2 MSB
3 *
4 ** Function Select Code (See Note 2)
5 *
6 LSB
7 MSB
8 ** Vaypoint/Markpoint Select Code (See Note 3)
9 *

10 LSB
11 Steerpoint Select Bit (See Note 4)
12 DO1 Message Invalid (See Note 5)
13 Logic "0"
14 Logic "0"
15 Logic "0"
16 Logic "0"

Note 1: A logic "1" shall indicate an internally detected CDU malfunction.

Note 21 The INU 3hall change its operational mode if a new.function
select code is received on consecutive (at least two) DO1 transmissions for a
period of at least one second. The Function Select Codes are as follows:

BINARY FUNCTION BINARY FUNCTION

00000 Off 00111 Calibrate (Reserved)
00001 Stored Heading Align 01000 Attitude
00010 GC AJlign 01001 Test
00011 AMr Align 01010 Precision Align (Reserved)
00100 Navigate 01011 Enhanced Align (Reserved)
00101 Overfly Fix Oll0 High Accuracy Align (Reserved)
00110 Auxiliary Fix 01101 Orient

01110 *
thru ** Reserved Codes
11111 *
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S~Note 3:

BINARY WAYPOINT BINARY WAYPOINT BINARY NARKPOINT

0000 0 0101 5 1010 A
0001 1 0110 6 1011 B
0010 2 0111 7 1100 C
0011 3 IOO 8 1101 D
0100 4 1001 9 1110 E

1111 F
Note 4: A logic "1" shall indicate that the Vaypoint/Markpoint Identified
by bits 7 thru 10 is the selected Steerpoint. This bit vill be held to
logic "1" until 106/108-22 bits 6 thru 9 agree with the selected
Steerpoint.

Note 5: A logic "I" shall indicate that the DO0 message is invalid. The
INU will not process the DO1 message.

SUBBADDRESSs 11010(T/R) WORD: DO1-02
Signal Name - CDU Control Word 2

DATA BIT _-DESCRIPTION
1 Fix Freeze Flag (See Note 1)
2 Fix Enter Flag (See Note 1)
3 Mark Flag (See Note 1)
4 Clear Flag (See Note 1)
5 Data Ready Flag (See Note 2)
6 MSB
7 ,
8 ** Inserted Data ID Code (See Note 3)
9 *

10 LSB
11 Manual/Automatic Update (See Note 4)
12 Magnetic Variation Flag (See Note 5)
13 Digital Select Flag (See Note 6)
14 Grid Mode Flag (See Note 7)
15 Steering Mode Code (See Note 8)
16 Logic "0"

Note 1: This DOI-02 bit shall be set to logic "1" when the indicated INU
operation is to be activated. When this DOI-02 flag bit is set, the INU
shall respond with a logic "I" set in the corresponding bit of the
106/108-22 word. Subsequent to receipt of a logic "1" in the corresponding
106/108-22 bit, this DO1-02 bit shall be reset to logic "0". Reset of the
corresponding 106/108-22 Flag Acknowledge bit shall be formed only after
the corresponding DO1-02 bit is reset to logic "o" and shall indicate INU
processing complete and the availability of the INU to perform the same
function again.

S
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Note 2: This DO1-02 bit is set to logic "1" vhenever new data is to be
inserted into the INU and the appropriate code has been defined for bits 6
thru 10 of DO1-02. All defined Inserted Data ID Codes require the Data
Ready Flag and appropriate words from DOI-03 thru DO1-07 to be set. While
the Data Ready Flag is set, the DOI data shall not change. This bit shall
be reset either upon receipt of the Data Ready Flag acknowledge in I
106/108-22 or the 106/108-22 Illegal Command bit 14. After the 106/108-22

Data Ready Flag acknowledge has been reset or upon receipt of the
106/108-22 Illegal Command bit, the INU is available to receive new
inserted data (see 106/108-22 Notes 2 and 3 ).

Note 3: BINARY INSEkTED DATA

00000 Present Position in Latitude/Longitude
00001 Present Position in UTN (plus spheroid)
00010 True Heading (BATH Entry)
00011 Magnetic Variation
00100 Selected Magnetic Course to Steerpoint (G/C Steering)
00101 Waypoint/Markpoint in Latitude/Longitude
00110 Waypoint/Markpoint in UTH (plus spheroid)
00111 Convergence Factor
01000 Miscellaneous Parameter Read
01001 Miscellaneous Parameter Insert
01010 Magnetic Heading (BATH Entry)
01011 Selected Magnetic Course (Selected Course Steering)
01100 Orient Command/Data Insert
01101 *
thru ** Reserved Codes
11111 *

Note 4: This bit is used in conjunction with the Automatic Semi-Automatic
and Manual update modes. Automatic updates supersede and cancel any
pending Semi-Automatic or Manual updates. The Semi-Autonmtic and Manual .
update modes are mutually exclusive. The Semi-Automatic mode is active
upon receipt of an F02 Correction Vector while the INU is in the Auxiliary
Fix mode (Function Select Code 00110). The Manual update mode is active in
the Overfly Fix mode (Function Select Code 00101) upon receipt of either
the FIX FREEZE (DOI-02 bit I - 1) or DESIGNATE discrete. Once activated,
the Semi-Automatic and Manual update modes remain pending. If the mode is
exited without an accept (FIX ENTER) or reject (CLEAR) decision, the mode
must be re-entered in order to accept or reject a pending update. Entry
into the Semi-Automatic node causes the position error deltas to be
computed based upon the first F02 received in the mode In which P02-01 bit
2 is set to a logic "1". Receipt of the first and all subsequent F02
messages will be acknouledged with the Control Vector Acknowledge bit 8 in
106/108-01, and 101-01. Hovever these subsequent F02 messages will be
Inhibited from causing new position error deltas to be

SNU 84-1, 28 FEBRUARY
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Ocomputed until the pending Se.4-Autunatic update is accepted or rejected.
If the Auxiliary Fix mode is entered vhile a previous Semi-Automatic update
in pending, the position error delta4 from the pending update are active
until accepted or rejected. Receipt of Manual update commands while the

Manual update mode is pending shall always terminate the pending update and
activate the new update.

a. Automatic - When operative, this mode updates the INU from the P02

Correction Vector message without intervention from the operator. The
related bit logic is:

(1) DO1-O1 bits 2 thru 6 - set to Air Align logic code 00011
(2) F02-01 bit 2 - set to logic "10
(3) DO1-02 bit 11 - seL to logic "1"
(4) D01-02 bits 1, 2 4 - set to logic "0"

b. Semi-Automatic - When operative, this mode provides for automatic
input of update data fro•a the FO Correction Vector message with operator
intervention required to either accwpt or reject the update. Position data
only shall be used in t!!is update mode regardless of whether other data is
contained in the P02 message. The related bit logic is,

(1) DO1-O1 bits 2 thru 6 - set to Auxiliary Fix logic code 00110
(2) F02-01 bit 2 - set to logic "1"
(3) D01-02 bit 11 - set to logic "0"
(4) D01-02 bit I - set to logic "0"
(5) DOI-02 bit 2 - set to logic "1" if update is desired
(6) b01-02 bit 4'- set to logic "I" if update is not desired

c. Manual - This mode is used to update the INU by overflying a knovn
position which has been inserted via the CDU or an external computer.
Operator intervention via the CDU shall be required to either accept or
reject the update. The related bit logic iss

(1) DO1-01 bits 2 thru 6 - set to Overfly Fix logic code 00101
(2) D01-02 bit 11 - set to logic "0"
(3) D01-02 bit 1 - set to logic "1"
(4) D01-02 bit 2 - set to logic "1" if update is desired
(5) D01-02 bit 4 - set to logic "I" if update is not desired

Note 5: The Magnetic Variation Flag is set to a logic "1" to command th*
INU to use entered magnetic variation, rather than computed magnetic
variation in all INU computations involving magnetic variation. Logic "0"
commands the INU to use computed magnetic variation in all THU computations
involving magnetic variation.

Note 6: The Digital Select Flag set to logic "1" causes digitally inserted
Selected Magnetic Course i.e., Inserted Data ID Code 00100 or 01011
depending on the Steering Mode Code, to be used in lieu of analog (HS1)
selected course (see 106/108-01, Note 9). If the bit is set to logic "0",
the analog selected course input is used.S
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Note 7: This bit is set to logic "1" to place the INU in the Grid Node in
which all INU magnetic heading outputs, both analog and digital, are
replaced with computed grid heading. Logic "0" is the normal magnetic
heading mode (see 106/108-01, Note 10).

Note 8: Logic "0" for Great Circle Steering mode. Logic "1" for Selected
Course Steering mode.

SUBADDRBSS: llO01(T/R) WORD DO1-03; DO1-04; DOI1-05; DO-06? DOI-07
Signal Name - CDU Inserted Dat* Words

DATA BIT DESCRIPTION
119 (S3e1e arks)

REMARKS: The format for each of the five data words shall be defined by
the Inserted Data ID Code in bits 6 thru 10 of word D(01-02. For quantities
which do not require all five vords to express their values, the unused
words shall be sent as all logic "O"s. TABLE VI-BA indicates v;iich words
are unused for a given quantity.

FORMAT Ii IhSERTED PRESENT POSITION LATITUDE/LONGITUDE

Data ID Code: 00000 (See DO1-02) WORD: DO1-03 (MSP); D01-04 (LSP)
Signal Name - Latitude (pi rad)

DATA BIT DESCRIPTION (_SP) DESC91PTION (LSP)'1 Sgign Bi't-

2 HSB (0.5) *3-15 ** -
16 * LSB (4.656619-10)

ANARKSt: NSP - Most Significant Part; LS? - Least Significant Part.

Data ID CODE: 00000 (See )O1-02) WORD: DO1-05 (MSP); D01-06 (LSP)
Signal Name - Longitude (pi rad)

DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSP)

2 MSB (0.5) *
3-15 * *

16 * LSD (4.65661E-10)
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S IFORMAT II INSERTED POSITION UTH SPHEROID

Data ID Code: 00001 (See I01-02) VORD: tD1-03
Signal Name - Spheroid/UTN Grid Zone

DATA BIT DESCRIPTION
I Logic wO"
2 HS8
3 *
4 ** ASCII Code for Spheroid Nodel
5 **(See Notes I and 3)
6 *
7 *
8 LSB
9 Logic "0"

10 HSB
11 *
12 ** ASCII Coded UTH Grid Zone (HSC)
13 ** (See Note 2)
14*
15 *
16 LSB

REMHAS KSs HSC M Host Significant Character.

Note 1: BINARY ASCII HODIL
TT'WO --- F -International

0110001 1 Clark 1866
0110010 2 Clark 1860
0110011 3 Everes
0110100 4 sesset
0110102 5 Austraiian National/South American
0110110 6 Airy
0110111 7 Reserved
0111000 8 Reserved
0111001 0 Reserved
1000001 J, VGS.-72
1000010 B VGS-•4

Note 2: The order of characters designating the UTH Grid Zone is column
first and then row.

Note 3: Default is VGS-84.

S
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FORMAT II: INSERTED POSITION 1rTH SPHEROID (cont.d)

Data ID Code: 00001 (See DO1-02) VORD: 001-04
Signal Name - UTH Grid Zone

DATA SIT DESCRIPTION
I Logic "0"
2 NSB
3 *
4 ** ASCII Coded UTH Grid Zone (2nd LSC)
5 *

6 *
7 *

8 LS9
9 Logic "0"

10 NSB
11 *
12 ** ASCII Coded UTH Grid Zone (LSC)
13 *
14 *

15 *
16 LSB

REMARKS: LSC - Least Significant Character.

Data ID Code: 00001 (See DO1-02) VORD: DO-05
Signal Name - 100,000 Meter UTH Grid Area

DATA BIT DESCRIPTIONI -Logic "0"
2 HSBP
3 *
4 ** ASCII Coded UTH Grid Zone (MSC)
5 ** (See Remarks)
6 *
7 *

8 LSB
9 Logi,: "0"

10 N!V I
11 o
12 ** ASCII Cv,"Jed UTH (,,id AreA (LSU)
13 *
14
15 *
16 LSB

REMARKS: The order of the chara'cters designating the 100,000 Meter UTM
Grid Area is column first and then row.
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S FORMAT II: INSERTED POSITION UTH SPHEROID (cont.d)

Data ID Code: 00001 (See DO1-02) WORD: D01-06
Signal Name - UTH Easting (m)

DATA BIT DESCRIPTION
I NRIFI5536.0)

2-15 UTH Uasting (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters (m).

Data ID Code: 00001 (See D01-02) VORD: DOI-07
Signal Name - Uri Northing (m)

DATA BIT DESCRIPTION
1 - (65,536.0)

2-15 UTH Northing (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

FORMAT III: INSERTED TRUE HEADING (BATH E NTR¥)

Data ID Code: 00010 (See DO1-02) WORD: DO1-03
Signal Name - True Heading (pi rad)

S DATA PIT DESCRIPTION

2 MS5 (0.5)
3-15 *

16 LSB (3.!05176E-05)

FORMAT IV: INSERTED MAGNETIC VARIATION

Data ID Code: 00011 (See D01-02) WORD: D01-03
Signal Name - Magnetic Variation (pt rad)

DATA BIT DESCRIPTION
1 Sig i CnEt

2 MSB (0.5)3 15 *

LSB (3.05176E-05)
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FORMAT V: INSERTED SELECTED MAGNETIC COURSE TO STEERPOINT

Data ID Code: 00100 (See 001-02) WORD: DOI-03
Signal Name - Magnetic Course to Steerpoint (pi rad)

DATA BIT DESCRIPTION
r- Sign Bit
2 MSB (0.5)

3-15 *
16 LSB (3.05176E-05)

FORMAT VI: INSERTED WAYPOINT/MARKPOINT LATITUDE/LONGITUDE

Data ID Code: 00101 (See DOI-02) WORD: DO1-03 (MSP); 001-04 (LSP)
Signal Name - Latitude (pi rad)

DATA SIT DESCRIPTION (MSP) DESCRIPTION (LSP)

2 MSB (0.5) *
3-15 * *

16 * LSB (4.65661E-10)

FORMAT VI: INSERTED WAYPOINT/MARKPOINT LATITUDE/LONGITUDE .(cont,'d)

Data ID Code: 00101 (See DO1-02) WORD: DOI-05 (MSP); D01-06 (LSP)
Signal Name - Longitude (pi rad)

DATA BIT DESCRIPTION SFSP) DESCRIPTION (LSP)
SSign Bit*

2 MSB (0.5) *
3-15 * *

16 * LSB (4.65661E-10)
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FORMAT VII: INSERTED WAYPOINt/NARKPOINT UTH & SPHEROID

Data ID Code: 00110 (See DO1-02) WORD: DO1-03
Signal Name - Spheroid/UTM Grid Zone

DATA BIT DESCRIPTION
1 rogic "0"
2 NSB
3 *
4 ** ASCII Code for Spheroid Model
5 ** (Sce Notes 1 and 3)
6 *
7 *

8 LSB
9 Logic "0"

10 HSB
11 *
12 ** ASCII Coded UTH Grid Zone (HSC)
13 ** (See Note 2)
14 *
15 *
16 LSB

-Note 1: BINARY ASCII MODEL

SRM0 - International
0110001 1 Clark 1866
0110010 2 Clark 1880
0110011 3 Everest
0110100 4 Bessel
0110101 5 Australian National/South American
0110110 6 Airy
0110111 7 Reserved
0111000 8 Reserved
0111001 9 Reserved
1000001 A VGS-72
1000010 B VGS-84

Note 2: The order of the characters designating the UTH Grid Zone is
column first and then roy.

Note 3: Default is VGS-84.
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FORMAT VII: INSERTED WAYPOINT/MARMPOINT UTH & SPHEROID (cont,.d)

Data ID Code: 00110 (See DO1-02) VORD: DO-04
Signal Name UTM Grid Zone

DATA BIT DESCRIPTION
1 Logic "0"
2 HSB
3 *
4 ** ASCII Coded UTM Grid Zone (2nd LSC)
5 *
6 *
7 *

8 LSD
9 Logic "0"

10 HSB
11 *
12 ** ASCII Coded UTM Grid Zone (LSC)
13 *
14 *
15 *
16 LSB

Data ID Code: 00110 (See D01-02) VORD: O01-05
Signal Name 100,000 Meter UTM Grid Area

DATA BIT DESCRIPTION

2 HSB
3*
4
5 ** ASCII Coded UTH Grid Area (MSC)
6 ** (See Remarks)
7 *
8 LSB
9 Logic "0"

10 MSB
11 *
12 *
13 **ASCII Coded UTH Grid Area (LSC)
14 *
15 *
16 LSB

REHMARKS: The order of the characters designating the 100,000 meter UTH
Grid Area is column first and then row.
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FORMAT VII: INSERTED VAYPOINT/NARKPOIHT UTM & SPHEROID (cont.d)

Data ID Code: 00110 (See DOI-02) WORD: DOI-06
Signal Name - UTN Basting (m)

DATA BIT DESCRIPTION
I 91 536.0)

2-15 UTrN Lasting (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

Data ID Code: 00110 (See D01-02) WORD: 001-07
Signal Name - UTH Northing (m)

DATA BIT DESCRIPTION
I H5 595536.0)

2-15 UTH Northing (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

FORMAT VIII: INSERTED CONVERGENCE FACTOR

Data ID'Code: 00111 (See DOI-02) VORD: DO1-03
Signal Name - Convergence

DATA BIT DESCRIPTION

2-15 *
16 LSB (3.05176E-05)

I ittolHA I I Iý. VI .I' I '\NI i t I I' A AMP, I LUt Hi),1* )

Data ID Code: 01000 (See DO1-02) WORD: P01-03
Signal Name - Miscellaneous Parameter Code

DATA BIT DESCRIPTION
I RMe -

2-15 Binary Code (See Remarks)
16 LSB

REMARKS: Decimal equivalent of codes are defined as follovs:

S
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SI FORMAT X: MISCELLANEOUS PARAMETER INSERT

Data ID Code: 01001 (See DOl-02) WORD: DO1-03
Signal Name - Miscellaneous Parameter Code

DATA BIT DESCRIPTION

2-15 *Binary Code (See Remarks)
16 LSB

REMARKS: Decimal equivalent of codes are defined as follovs:

DECIMAL EOUIVALENT MISC PARAMETER INSERT DEFINITION
0 thru 17 Shall not be used

18 Manually entered TAS
19 thru 20 Shall not be used
21, 41, 51 Cumulative CEP/Mission RER history clear
22 thru 40 Shall not be used
42 thru 50 Shall not be used
52 thru 65 Shall not be used
66 thru 100 INU Standard Functions - TED (by Procuring Activity)101 thru 131 Contractor Unique Functions - TED (by Contractor)
132, 133 Shall not be used0 134 & up Contractor Unique Functions - TED (by Contractor)
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FORIMAT : NISCELLANSOUS PARAHETER INSERT (cont.d)

Data ID Code: 01001 (See DCO-02) WORD: DOI-04
Signal Name - Parameter Vord I

DATA SIT DESQRIPTIOH
I- sign-w i
2 NSB
3 *
4 *
5 ** ASCII Ptrameter LSC)
6 *
7 *
8 LSB
9 Logic "0"

10 XSe

13 ** ASCII Parameter (5th LSC)
14 *
15 *
16 LSB

REMARKS: Non-,prin.dng And lover case characters shall not be used except
that an ASCII coded blank is permissible.

Data ID Code: 01001 (See DO1-02) WORD: DOI-05
Signal Name Parameter Vord 2

DATA BIT DESCRIPTION
1 .... Logic "M
2 NSB
3 *
4 *
5 ** ASCII Parameter (4th LSC)
6 *
7 *

8 LSB
9 Logic "0"

10 HSB
11 *
12 *
13 ** ASCII Partmeter (3rd LSC)
14 *
15 *
16 LSB

REMARKS: Non-printing and lover case characters shall not be used Qxcept
that an ASCII coded blank is permissible.
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FORMAT X: MISCELLANEOUS PARANEI INSEKt (nt-d

Data ID Code: 01301 (See 001-02) WORD: 001-06
Signal Name - Parameter Word 3

DATA BIT DESCRIPTION

2 NHB
3 *
4 ,
5 ** ASCII Parameter (2nd LSC)
6 *
7 *
8 LSD
9 Logic N0"

10 "So
11
12 *
13 ** ASCII Parameter (LSC)
14 •
15 •
16

REMARKS: Non-printing and lover caje characters shall not be used except
that an ASCII coded blank is plrmlsaibl.,

FORMAT XZi INSERTZD MAGNETIC HEADING ATH V•T•)

Data ID Code: 01010 (Set DO1-02) V =Dz 001-03
Signal Name - Magnetic Heading (pi rad)

DATA BIT D1930RIfIOI

2 NSA (0.5)
1-15 *

16 LSB (3.051769-.05)

FORMAT XII: INSERTED SELECTED MAGNIEIC COURSE

Data ID Code: 01011 (See D01-02) WORD: DO1-03
Signal Name - Selected Hagnetic Course (pi rad)

DATA BIT DESCRIPTION4

2 "S5 (0.5)
3-15 *

i6 LSB (3.051769-05)
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FORMAT XIII: ORIENT CONROL VORD

Data ID Code: 01100 (See DO1-02) VORD: DOI-03
Signal Nam - Orient Function

DATA BIT VALUE FUNCTION DESCRIPTION

1-2 00 Orient OFF / Boresight OFF (Default)
01 Prohibited (Note 1)
10 Orient ON / Boresight OFF
11 Orient ON / Boresight ON

3-5 000 No Entry / RISET Flags (Default - Note 2)
001 Data Bus Entry of Basic Orientation (Note 3)
010 Data Bu Entry of Boresight Angles (Note 4)
011 Function Reserved (Note 5)
100 Eardvare Entry of NUI [ata (Note 6)
101 Clear Stored Basic Orientation (Note 7)
110 Boresight Angles (Note 8)
111 Function Reserved

6 0 Compare Entered Data
1 Store Entered Data

7 X HUX Data Read Select P132 Pin 13 (Note 9)
8 X P132 Pin 14
9 x P132 Pin 15

10 X P132 Pin 16

11 0 Function Reserved
12 0
13 0
14 0
15 0
16 0

Remark: Default values represent functions or conditions which shall be
assumed by the INU upon pover-up unless othervise programmed.

Note 1: This command shall not be permitted. Attempt to program this
command shall invoke an "illegal command" error.

Note 2: No data is to be entered either in subsequent data vords or via
hardware NUH Data Input read. All previously stored values shall remain
unaltered. The Entered Data Compare flag in the Orient Status Vord shall
be reset to logic 0.

Note 3: This function shall require a basic orientation *o be supplied in
subsequent data word DOI-04.
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S Note 4: This function requires boresight angles to be supplied in
subsequent data words DO1-04, DOI-05, and DOI-06.

Note 5: This function is reserved for future use. Attempt to command this
function shall invoke an "illegal command* error.

Note 6s This function requT es specification of Compare or Store option
(bit 6) and specification of vl. ch input is to be read in HUIl Data Read
Select bits (bits 7-10).

Note 7: This command shall clear the basic orientation values stored in
the Orient Status word to the default basic orientation. This command
shall be permitted only when the Orient function is disabled. An attempt
to program this command vhile the Orient function is enabled shall invoke
an "illegal command" error.

Note 8: This command shall clear all stored boresight correction angles to
zero and reset the Boresigiht Store Complete flag (bit 10 of the Orient
Status Vord) to logic 0. This commnd shall be permitted only when the
boresight function is disabled. An attempt to program rhis coammd vith
the loresight function enabled shall invoke ai "ilegal command" error.

Note 9: These bits shall determine vhich hardware input value is to be
readý Corresponding logic levels shall be placed on the IKU NUX Data
Select pins. The values which external hardware shall place on the INU NUX
Data Input pins in response are as follows:
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Orient Control NUX Data Input Value HUX Data Input
__rd___t to be read Field Read

7 8 9 10 .-

7IN 9 P132 pin #

13 16 1516 24 29 39 49

O 0 0 0 Function Reserved (Note 9A) 0 0 0 0

O 0 0 1 Basic Orientation Roll (Xr) Bits 1-2 (Note 9B)
0 0 1 0 Pitch (Yr) Bits 3-"
0 0 1 1 Yaw (Zr) Bits 5-6
0 1 0 0 Roll Boresight"Correction Angle (Xr) Bits 1-4 (Note 9C)
0 1 0 1 Bits 5-8
0 1 1 0 Bits 9-12
0 1 1 1 Bits 13-16

1 0 0 0 Pitch Boresight Correction Angle (Yr) Bits 1-4
1 0 0 1 Bits 5-8
1 0 1 0 Bits 9-12
1 0 1 1 Bits 13-16

I 1 0 0' Yaw Boresight Correction Angle (Zr) Bits 1-4
I 1 0 1 Bits 5-8
I 1 10 Bits 9-12
1 1 1 1 Bits 13-16.

Note 9A: This HUX Data Select code is a legal request. The meaning of
data returned for this select code is presently undefined. Request of this S
NUX Data Select code in bits 7-10 of the Orient Control Word shall not
invoke an "illegal command" error.

Note 93: Only bits 1 and 2 (P-132 pins 24 and 29) of the four-bit wide HUX
Data Input field shall be significant when reading Basic Orientations.
Bits 3 and 4 (P-132 pins 39 and 49) of this HUX Data Input field shall be
set to logic 0. Bit numbers indicated are corresponding bit locations in
the equivalent 16-bit DO1-04 Basic Orientation data word (see Format XIII
Appendix VI) into vhich the two significant data bits read from the
four-bit wide NUX Data Input lines are stored.

Note 9C: All bits of the four-bit wide NUX Data Input field shall be
significant when reading Boresight Angles. Bit numbers indicated are
corresponding bit locations in the appropriate equivalent 16-bit boresight
angle data word (see Format XIII Appendix VI) into which the four
significant data bits read from the HUX Data Ini'ut lines are stored.
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FORMAT XIII: ORIEur CONTROL WORD (cont.d)

Data ID Code: 01100 (See DOI-02) WORD: DO1-04
Signal Name - Basic Orientation

Data Bit Description

1 NSB Basic Orientation Roll (Xr)
2 LSB
3 HSB Basic Orientation Pitch (Yr)
4 LSB
5 HSB Basic Orientation Yaw (Zr)
6 LSD

7-16 Logic "0"

REMARKS: Format to be used for DO1-04 shall depend upon vwether Basic

Orientation or Boresight Angle data entry has been specified in DO1-03.

Basic Orientations are coded as follows:

HSB LSB Orientation
-" 0 0 dog
0 1 90 deg
1 0 180 dog
1 1 270 deg

FORMAT XIII: ORIENT CONTROL WORD (cont.d)

Data ID Code: 01100 (See DO1-02) WORD: DOI-04
Signal Name - Roll Boresight Correction Angle(deg)

Data Bit Description

L Slull Bki
2 MSB (45.0)

3-15 *
16 LSB (2.746583-03)

REKARKS: Format to be used for DOI-04 shall depend upon whether Basic
Orientation or Boresight Angle data entry has been specified in DOI-03.
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FORMAT XXlI: ORIENT CONTROL VORD (cont.d)

Data ID Code: 01100 (See DOI-02) VORD: DO1-05
Signal Name - Pitch Boresight Correction Angle(deg)

Data Bit Description

1 Sign Bit
2 MS$ (45.0)

3-15 *
16, LSB (2.74658E-03)

REMA RKS All bits in this word shall be set to 0 unless Boresight Angle
entry has been specified in DOI-03.

Data ID Codes 01100 (See DO1-02) VORD: I01-06

Signal "mm - Yaw Boresight Correction Ang1e(deg)

Data Bit Description

1 Sign Bit
2 N•. (45.0)

I 15 *
106 LSD('.4¶H )

REKARKS: All bits in this word shall be set to 0 unless Boresight Angle
entry has bet'n specified in DO1-03.
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II. INU TO HSI/HUD/DISPLAYS

BLOCK ID: 106/108 Refresh Rate - Shown for each word
Transmit Rate - 12.5Hz (106); 5OHz (108)

SUBADDRESS: 11001 (T/R) VORD: 106/108-01 Refresh Rate - 508s
Signal Name -INU Control Word 1

DATA BIT DESCRIPTION
I Analog Attitude Data Fail (Note 1)
2 Any Navigation Data Fail (Note 1 and 2)
3 Degraded Navigation (Note 3)
4 Navigation Data Unavailable (Note 4,
5 Digital Attitude Data Fail (Note 1)
6 Degraded NAV Ready (Note 5)
7 Attitude Ready (Note 6)
8 Control Vector Acknovledge (Note 7)
9 Altitude Loop Bit (Note 8)

10 INU In Self-Test (Note 9)
11 Degraded Align Complete (Note 10)
12 In Manual Magnetic Variation (Note 11)
13 Digital Select (Note 12)
14 In Grid Mode (Note 11)
15 CDU Fail (Note 14)
16 NAV Ready (Note 15)

REMARKS: A logic "1" shall indicate that the referenced condition is true.
NAV data is defined to be INU computed data exclusive of ATTITUDE data,
where ATTITUDE dato is defined Xo be platform azimuth (not true/magnetic
heading)roll, and pitch.

Note 1: Applicable to failures only (not invalid data).

Note 2: Applicable to NAY data only, not attitude data.

Note 1: The INU Is in the NAV mode and degraded performance is expected as
a result of a detected failure, or a degraded performance alignment was
performed in accordance with TABLE I. This bit is the complement of F02-01
bit 3 when in the AIR ALIGN mode.

Note 4: The INU is not in the NAVIGATE, AIR ALIGN, OVERFLY or AUXILIARY
mode.

Note 5: NA'• mode may be entered with at least degraded GC navigation
performance IAW TABLE I.

Note 6: Useable ATTITUDE data of unspecified accuracy is available. The
NAV mode may not be entered unless the filter mode bit (F02-01, bit 2) is
set.

Note 7: Acknowldge receipt of all F02 correction vectors in all system
modes. In addition, when used in any ,nique ,DU NAV mode or the generalized
CDU AIR ALIGN mode, this bit provides feedback that a block F02 has been
received and applied per the description on sheet 2 of the block V02
definition.
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Note 8: Baro-Inertial data is invalid. CADC fail in the align mode vill
set this bit immediately. CADC fall in the navigate mode will set this bit
after five seconds of continuous CADC fail.

Note 9: The INU is in the initiated Built-In-Test (SIT) mode. This bit
shall be reset to logic "0" at the completion of initiated BIT.

Note 10: Alignment to previously stored "inertial display" position is
complete. NAV mode may be entered with unspecified performance.

Note 11: Hanually entered magnetic variation is used in the computation of
all magnetic related outputs.

Note 12: Digital Select Flag Acknowledge. This bit shall be set to a
logic "I" in response to receiving a logic "I" in a corresponding bit of
DI01-02, Subsequent to the INU receiving a logic "0" in the corresponding
bit of DO1-02, the INU shall reset this I06/108-01 bit to logic
"0".Digitally entered selected magnetic course is used in lieu of analog
(HSI) selected course.

Note 13: Grid Node Flag Acknovledge. This bit shall be set to a logic "1"
in response to receiving & logic "I" in a corresponding bit of DOI-02.
Subsequent to the INU receiving a logic "0" in tho corresponding hit of
Wl -07, the [Nil qhnll i net thi. I116/I(0R 01 hit it I,,,I,. "0". INIO mwivi.i Ic
headling outputs (dilgIt. I aiad •auiog) shali be replted lby gild headlIg I i
this mode.

Note 14: Echo of DO-OI bit 1 CDU fault flag.

Note 15: NAV mode may be entered with full specified performance. This
bit shall also be set in the CDU selectabie "CAL" mode to denote when the
navigate mode may be entered.
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SUBADDRESS: 11001 (T/R) WORD: 106/108-02 Refresh Rate = 5OHz
Signal Name - INU Control Word 2 (TINE TAG)(Nicro seconds)

DATA BIT DESCRIPTION
I SB (2,"97,152.0)

2-15 *
16 LSB (64.0)

REMARKS: This word shall be updated continuously after power up/system
initialization (approximately 5 seconds).

SUBADDRESS: 11001 (T/R) WORDs 106/108-03 (NSP) Refresh Rate - 50x
106/108-04 (LSP) Refresh Rate - 508z

Signal Name - X Velocity(fps)
DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSP)

I Sign Bit
2 MSB (4,096.0) *

3-15 * *
16 * LSB (3.81470E-06)

SUBADDRESS: 11001 (T/R) WORD: 106/108--05 (NSP) Refresh Rate - 508z
106/108-06 (LSP) Refresh Rate a 50U:

Signal Name Y- Velocity(fps)
DATA BIT DESCRIPTION (MSPj DESCRIPTION (LSP)

1 ~Sign Bit*
2 MSB (4,096.0) *

3-15 * *
16 * LSB (3.81470E-06)

SUBADDRESS: 11001 (T/R) WORD: 106/108-07 (NSP) Refresh Rate - 50Hz
"106/108-08 (LSP) Refresh Rate - 50Hz

Signal Name - Z Velocity(fps)

DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSPj
I Sign Bit*

2 MSB (4,096.0) *
3-15 * *

16 * LSB (3.814703-06)
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SUBADORESS: 11001 (T/R) WORD: 106/108-09 Refresh Rate - 50Hz
Signal Name - Platform Azimuth(pi rad)

DATA BIT DESCRIPTIONS~~Sign i

2-1 HSB (0.5)3-15

16 LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-10 Refresh Rate - 50Hz
Signal Name - Roll (pi rad)

DATA BIT DESCRIPTION
1 S ign OiF
2 MSB (0.5)

3-15 •
16 LSB (3.05176E-05)

SUBADDRESSs 11001 (T/R) WORD: 106/108-11 Refresh Rate - 50Hz
Signal Name - Pitch(pi rad)

DATA BIT DESCRI PTiON
-- I-- -- gin- ii -1i

2 MSB (0.5)
3-15 ,

16 LSB (3.05176E-05)

SUBADDRISS: 11001 (T/R) WORD: 106/108-12 Refresh Rate . 50Hz
Signal .Name - Present Triuegeae ngj(pi rad)

DATA BIT DESCRIPTION

2 MSB (0.5)
3-15 •

16 LSB (3.05176E-05)
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SSUBADDRESS: 11001 (T/R) WORD: 106/108-13 Refresh Rate . l01izSignal Name - Pretsent .Mgnetic IeadlnA(pi rad)

DATA BIT 
DESCRIPTION--- T-- 
DS PiOn

3-.15 NSB (0.5)
16 LSB (3.0517619-05)

SUDADDRESSZ 11001 (T/R) WORD: 106/108-14 Refripwh Rate a 2.5HzSignal Name - Great Circle SteeringLEror(pi rad)

DATA BIT 
DRSCRIPTION

2 35SB 
(0,5)3-15 *

16 
LSB (3.051769-05)SURADDR.SSi 11001 (T/R) VORM 106/108-15 Refresh Rate a 2.5Hz

Signal Name - Computed Course Dqviatlon(pf rad)
DATA BIT DESCRIPTION

2 
MSB (0.5)3. 1516*
LSB (3.051769-05)

SUBADDRESSt 11001 (T/R) VORD: I06/108-16 Refresh Rate 5oxSignal Name - Time to Steer.oInt(seconds
)

DATA BIT 
DENCRIPTION2 - • "•'• t'•r2776e. 0)2-15 

*
LS8 (1.0)
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SUBADDRESS: 11001 (T/R) WORD: 106/108-17 Refresh Rate . 2.5Hz
Signal Name - Distance to Steerpoilnt(noi)

DATA BIT DESCRIPTION
1 "MSR (3,276.8)

2-15 *
16 LSB (0.1)

SUBADDRESS: 11001 (T/R) WORD: 106/108-18 Refresh Rate - 5Hz Signal Name

-Relative Bearing to Steerpoint(pi rad)

DATA BIT DESCRIPTION
I- ' Sig•n Sit

2 MSB (0.5)
3-15 *

16 LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: I06/IO8-19 Refresh Rate - 5Hx Signal Name
Relative Bea:inlLto nth Vaypoint/Harktojnt(pi rad)

2 NSB (0.5)
3-.15 *

16 LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-20 Refresh Rate - 2.5Hz Signal Name
- Time to nth Waypoint/Markpoint(seconds)

DATA BIT DESCRI PTION
I '--•T 3;,768.0)

2-15 *
16 LSP (1.0)

SUBADDRRSS: 11001 (T/R) WORD: 106/109-21 Refresh Rate - 2.5H% Signal
Name - Distance to nth Vaypoint/Markpornt(nmi)

DATA BIT DZSCRIPTIONS--RSBrnT,76,.8)
2-15 *

16 LSB (0.1)
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SUBADDRESS: 11001 (T/R) WC'(D: 106/108-22 Refresh Rate - 50Hz
Signal Name - INU Control Word 3

DATA BIT DESCRIPTION
I Fix Freeze Flag Acknowledge (See Note 1)
2 Fix Enter Flag Acknowledge (See Note 1)
3 Hark Flag Acknowledge (See Note 1)
4 Clear Flag Acknowledge (See Note 1)
5 Data Ready Flag Acknowledge (See Note 2)
6 HSB
7 ** Present Steerpoint Code
8 **
9 LSB

10 MSB
11 ** Present Waypoint/Markpoint Code
12 **
13 LSB
14 Illegal Command (See Note 3)
15 Position Error Valid (See Note 4)
16 CADC Invalid (See Note 5)

Note 1: This 106-22 bit shall be set to logic "!" In response to receiving
a logic "1" in the corresponding bit of DO1-02. The 106-22 bit being set
to logic "1" shall cause the D01-02 bit to be reset to logic "0".
Transmission of the Flag Acknowledge shall mean the INU has received the

__ flag in DOI-02 and is processing the corresponding INU function. When INU
processing is completed and all corresponding outpus in 106 and 107 have
been updated to reflect the function activated, and the DOI Data Ready Flag
has been reset to logic "O",-the Flag Acknowledge shall be reset to logic
"0" . Upon transmission of a reset Flag Acknowledge, the INU shall be
available to perform the same function again.

Note 2: INU transmission of the Data Ready Flag Acknowledge (logic "I")
shall mean the TNII ha. teceived thw D01 02 Dalt Ready Fing amid Is
pIoU.,.1'iig the Df1 data. The 001 02 Data Ready Flag shiall be reset to
logic "0" upon receipt of the Data Ready Flag Acknowledge (logic "I").
When the INU processing is completed and all corresponding outputs in 106
and 107 have been updated to reflect the new inserted quantity, and the D01
Data Ready F)ag has been reset to logic "0", the Flag Acknowledge shall be
reset to logic "0". Upon transmission of a reset Flag Acknowledge, the INU
shall be available to receive new inserted data. Data Bits 5 and 14 are
mutually exclusive events.
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Note 3: Set illegal command bit for illegal mode transition logic "1"
shall indicate that the INU cannot comply with the DO1Functi.. Select code
or inserted commard. If a miscellaneous parameter is undefined, a
Miscellaneous Read or Miscellaneous Insert message encoded for that
parameter shall cause the Illegal Command bit to be set. If a
miscellaneous parameter is a read only quantity, transmission of a
Miscellaneous Insert message encoded for that parameter shall cause the
Illegal Command bit to be set. INU transmission of the Illegal Command bic
set to logic "1" -hall cause the D01-02 Data Ready Flag to be reset to
logic "0", Subsequent to the INU receiving a reset Data Ready Flag bit,
the INU shall reset the Illegal Command Bit to logic "0".

Note 4: The Position Error Valid bit shall be set to a logic "1" whenever
either the Semi-Automatic or Manual Update modes are active and the
position error deltas in 107-28 and 107-29 are valid. Subsequent to
deactivation of the update mode, this bit shall be set to logic "0".

Note 5: As a minimum, CADC Invalid shall be set to logic "1" 1- C01 is not
received at least once per second or if the COI-O1 bit 1 Pressuic Altitude
Valid is set to logic "0". Subsequent to receiving the Pressure Altitude
Valid bit set to logic "1" in C01-O1, this bit shall be set to logic "0".

SUBADDRESS: 1001 (T/R) WORD: 706/108-23 (MSP) Refresh Rate - 2.5Hz
106/108-24 (LSP) Refresh Rate = 2.5Hz

Signal Name - nth Waypoint/Markpoinz Latitude(pi rad)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit *

2 MSB (0.5) *
3-15 * * *

16 * LSB (4.65661E-10)

SUBADDRESS: 11001 (T/R) WORD: 106/108-25 (NSP) Refresh Rate - 2. 'Hz

106/108-26 (LSP) Refresh Rate - 2.5Hz

Signal Name - nth Waypoin!/Markpoint Longitude(Pi rad)

DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSP)

1 Sign Bit *
2 MSB (0.5) *

3-5* *

16 * LSB (4.65661E-10)
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SUBADDRESS: 11001 (T/R) WORD: 106/108-27 Refresh Rate . 5Hz Signal Name
- Selected Magnetic Course to Steerpoint(pi rad)

DATA BIT DESCRIPTION
'1 Sign Bit

2 MSB (0.5)
3-15 *

16 LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-28 Refresh Rate - 5Hz
Signal Name - Selected Magnetic Courve(pi rad)

DATA BIT DESCRIPTION
1 -Sign Bit
2 MSB (0.5)

3-15 *
16 LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-29 Refresh Rate - 5Hz Signal Name
- Magnetic Heading to nth Waypoint/Markpoint(pl rad)

-DATA BIT DESCRIPTION
1 Sign Bit
2-1MSB (0.5)

3-15*
16 LSB (3.05176E-05)

SUBADDRESS: 11001 (T/R) WORD: 106/108-30 Refresh Rate - 20Hz
Signal Name - True Air Speed(knots)

DATA BIT DESCRIPTION
1 HT4,"96.0)

2-15 *
16 LSB (0.125)

SUBADDRESS: 11001 (T/R) WORD: 106/108-31 Refresh Rate - 5Hz Signal Name
- Present Magnetic Ground Track(pi rad)

DATA BIT DESCRIPTION
1 Sign Bit
2 XSB (0.5)

3-15 *
16 LSB (3.05176E-05)
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SUBADDRESS: 11001 (T/R) WORD: 106-32 Refresh Rate = 5Hz
Signal Name - Present Drift Angle(pi rad)

DATA BIT DESCRIPTION

1 .Sign Bit (See Note 1)
2 MSB (0.5) 43-15*

16 LSB (3.05176E-05)

Note 1: Sign is positive vhen drift is to the right of the Aircraft
Centerline (requires a left headi,,g correction).

S
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BLOCK iD: 107 Refresh Rate = 2.5Hz Transmission Rate - 12.5Hz.
SUBADDRESS: 11011 (T/R) WORD: 107-01
Signal Name - nth Waypoint/Markpoint Spheroid/UTM Grid Zone

DATA BIT DESCRIPTION
1 Logic "0"
2 MSB
3 *

4 ** ASCII Code for Spheroid
Model

5 ** (See Notes I and 3)
6 *
7 *
8 LSB
9 Logic "0"
10 MSB
11 *
12 ** ASCII Coded UTM Grid Zone

(MSC)
13 ** (See Note 2)
14 *
15
16 LSB

Note 1: BINARY ASCII MODEL
UTT"M -- 0 International
0110001 1 Clark 1866
0110010 2 Clark 1880
0110011 3 -Everest
0110100 4 Bessel
0110101 5 Australian National/South American
0110110 6 Airy
0110111 7 Reserved
0111000 J Reserved
n111001 0 Renprvpd

Note 2: The order ot chaiacters designating the UTH Grid Zone is column
first and then row.

Note 3: Default is WGS-84.
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SUBADORESS: 11011 (T/R) WORD: 107-02

Signal Name - nth Waypoint/Markpoint UTM Grid Zone

DATA BIT DESCRIPTION

2 MSB3 ,
4** ASCII Coded UTM Grid Zone

(2nd LSC)5 ,
6 ,
7 ,
8 LSB
9 Logic "0"

10 MSB

12 ** ASCII Coded UTM Grid Zone
(LSC)13 ,

14 ,
15 ,
16 LSB

SUBADDRESS: 11011 (T/R) WORD: 107-03Signal Name nth Waypoint/Narkpoint 100,000 Meter UTM Grid Area

DATA BIT DESCRIPTION
I- Logic "012 HSB

3 ,
4** ASCII Coded UrM Grid Area

(MSC)-
5** (See Remarks)6 ,
7 ,
8 LSB
9 Logic "0"10 MSB

11 *
12 ** ASCII Coded UTM Grid Area

(LSC)13 ,
14 ,
15 ,
16 LSB

REMARKS: The order of the characters designating the 100,000 Meter UTMGrid Area is column first and then row.
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SUBADDRESS: 11011 (T/R) WORD: 107-04 Signal Name - nth
Waypoint/_Markpoint UTH Easting (m)

DATA BIT IRSCRIPTION
I - gr-WV (3,536.0)

2-15 UTH Easting (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

SUBADDRESS: 11011 (T/R) WORD: 1.07-05 Signal Name -
nth Vaypoin /•ark oint UTH Northing (m)

DATA BIT DESCRIPTION
IS (95536. 0)

2-15 UTK Northing (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

SUBADDRESS: 11011 (T/R) WORD: 107-06 HSP); 107-07 (LSP)
Signal Name - Present Position Latitude (pi rad)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

I Sign Bit *

2 MSB (0.5) *
3-15 *

... 16 * LSB (4.65661E-10)

SUBADDRESS: 11011 (T/R) WORD: 107-08 KSP); 107-09 (LSP)
Signal Name - Present Position longitude (pi rad)

DATA BIT DESCRIPTION ("SP) DESCRIPTION (LSP)
T-- Sign Bit "* " -

2 14SB (0.5) *
3-15 * *

16 * LSB (4.65661E-10)
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SUBADDRESS: 11011 (T/R) WORD: 107-10
Signal Name - Present Position Spheroid/UTH Grid Zone

DATA BIT DESCRIPTION
r- Logic "0"
2 HSB
3 *
4 ** ASrII Code for Spheroid

Model
5 ** (See Notes 1 and 3)
6 *
7 *

8 LSB
9 Logic "0"

10 MSB11 *

12 ** ASCII Coded LUIH Grid Zone
(MSC)

13 ** (See Note 2)
14 *
15 *
16 LSB

Note 1: BINARY ASCII MODEL
awo •0 'International
0110001 1 Clark 1866.
0110010 2 Clark 1880
0110011 3 Everest
0110100 4 Bessel
0110101 5 Australian National/South American
0110110 6 Airy
0110111 7 Reserved S
0111000 8 Reserved

0111001 9 Reserved
1000001 A VGS-72
1000010 B VGS-84

Note 2: The order o' characters designating the UTH Grid Zone is column
first and then row.

Note 3: Default is WGS-84.
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SSUBADDRESS: 11011 (T/R) WORD: 107-11

Signal Name - UTH Grid Zcne

DATA BIT DESCRIPTIONI Logic "0"

2 MS8
3 *
4 ** ASCII Coded 11TM Grid Zone

(2nd LSC)
5 *
6 *
7 *

8 LSB
9 Logic "0"

10 MSB
11 *

12 ** ASCII Coded IJTM Grid Zone
(LSC)

13 *
14 *
15 *
16 LSB

SUBADDRESS: 11011 (T/R) WORD: 107-12
Signal Name - Present Position 100,000 Meter UTH Grid Area

DATA BIT DESCRIPTTON
1 Logic "Ow
2 NSB
3 *
4 ** ASCII Coded UTH Grid Area

(HSC)
5 ** (See Remarks)
6 *
7 *
II I . ,I

9 LugiL "O"~

10 MSB11 *

12 ** ASCII Coded UTH Grid Area
(LSC)

13 *
14 *

15 *
16 LSB

REMARKS: The order of the characters designating the 100,000 meter UTH
Grid Area is columii first and the row.
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SUBADDRESS: 11011 (T/R) WORD: 107-13 Signal Name - Present
Position UTM Easting (m)

DATA BIT DESCRIPTION
I MSB (65,536.0)2-15 UTM Easting (See Remarks)

16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

SUBADDRESS: 11011 (T/R) WORD: 107-14 Signal Name - Present
Position UTH Northing (m)

DATA bIT DESCRIPTION
1 MSB (65,536.0)

2-15 UTM Northing (See Remarks)
16 LSB (2.0)

REMARKS: Maximum value shall not exceed 99,998.0 meters.

SUBADDRESS: U1011 (T/R) WORD: T07 15 Signal Name - Entered
Ti r Iltdr.g (1l1 )

DATA BIT DESCRIPTION
I ~Sign -Bit

2 MSB (0.5)
3-15 *

16 LSB (3.05176E-05)

SUBADDRESS: 11011 (T/R) WORD: 107-16 Signal Name - Entered
Magnetic Heading (p' rad)

DATA BIT DESCRIPTION
1 - Sign Bi-t
2 MSB (0.5)

3-15 *
16 LSB (3.05176E-05)
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SSUBADDRESS :1011 (T/R) WORD: 107-17
Signal Name - Entered Magnetic Variation (pi rad)

DATA BIT DESCRIPTIONT- Sign Blit
2 MSB (0.5)

3-14 *
15 LSB (6.10352E-O5)
16 Steering Mode Code

(See Remarks)

Remarks: Logic "0" for Great Circle Steering Mode. Logic "1"
for Selected Course Steering.

SUBADDRESS: 11011 (T/R) WORD: 107-18

Signal Name - Computed Magnetic Variation (pi rad)

DATA BIT DESCRIPTION-I Sl--n Bit

2 MSB (0.5)
3-15

16 LSB (3.051763-05)

0
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SUBADDRXSS: 11011 (T/R) WORD: 107-19
Signal Name Align Time and Status (seconds)

DATA BIT DESCRIPTION

2
3 ** Alignment Status Code
4 ** (See Note 1)
5 *

6 LSB
7 'SB (3072.0)
8 *

9 *
10 *
11 ** Alignment Time
12 *
13 *
14 *
15 *
16 LSB (6.0)

Note 1: The following alignment status codes shall be used for operator
Itiformati 1 nl Inlv mild -Itall viol Implv qyqvItom pos If- imaa * mqt01Itmutest w|Uiri

a .0allea lm, J I 4en f.,.mai, a a I isillmeom I I hOcia I oe l p 'o, , ntiel -s t o .a : I a l I or eal ltii c-

ot the OpOLaLoL tO eu er present position, the aligimnient status codes shall
alternate at a 1 Hz rate betveen code 000000 and the code for the expected
navigation performance achieved.

BINARY ALIGNMENT STATUS
-MWO Initial Condition
000001 Attitude Available
000010 Attitude and Heading Avalable-
000011 8.0
000100 7.2
000101 6.4
000110 5.6
000111 4.8
001000 4.0
001001 3.2
001010 2.4
001011 1.6
001100 0.8
001101 0.7
001110 0.6
001111 0.5
010000 0.4
010001 0.35
010010 0.30
010011 0.25
010100 0.20
010101 0.15
010110 0.10
010111 0.05
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SSUBADDRESS: 11011 (T/R) WORD: 107-20
Signal Name - Wind Ditection (pi rad)

DATA BIT DESCRIPTION
1Sign Bit
2 HSB (0.5)

3-15 *
16 LSB (3.05176E-05)

SUBADDRESS: 11011 (T/R) WORD: 107-21
Signal Name - Wind Velocity/Last Mark Point Code (knots)

DATA BIT DESCRIPTION
-iNI (29.o0)

2-12 *
13 LSD (0.0625)
14 HS8
15 * Last Mark Point Code

(See Note 1)
16 LSB

Note 1: The location that the last Mark Point vas loaded into shall be
coded as follovs:

BINARY LOCATION BINARY LOCATION
O Woiark Point 100 Xark Point D001 Mark Point A 101 Hark Point E
010 Mark Point B 110 Mark Point F

011 Mark Point C

SUBADDRESS: 11011 (T/R) WORD: 107-22
Signal Name - Present Ground S_§eed (knots)

DAIA U I' I .I r IJ t I 1'I1 IpN

2-15 *
16 LSB (0.0625)

SUBADDRESS: 11011 (T/R) WORD: 107-23
Signal Name - Present True Ground Track (pi rad)

DATA BIT DESCRIPTION
1 Sign Bt

2 MSB (0.5)
3-15 *

16 LSB (3.05175E-05)
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SUBADDRESS: 11011 (T/R) WORD: 107-24
Signal Name - Predicted Ground Speed (knots)

DATA BIT DESCRIPTION
1 Hs97y2"048. 0)

2-15 A -S16 LSB (0.0625)

SUBADDRESS: 11011 (T/R) WORD: 107-25

Signal Name - Present Convergence Factor in Use

DATA BIT DESCRIPTION

2-15 ,
16 LSB (3.05176E-05)

SUBADDRESS: 11011 (T/R) WORD: 107-26
Signal Name - Present Grid Reading (pt rad)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (0.5)

3-15
16 LSB (.3.05176E-05)

SUBADDRESS: 11011 (T/R) WORD: 107-27
Signal Name - Desired Grid Reading (pi red)

DATA BIT DESCRIPTION
I Sign Bit
2 NSB (0.5)

3-15 ,
16 LSB (3.05176E-05)
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SUBADDRESS: 11011 (T/R) WORD: 107-28
Signal Name - Position Error North (nmi)

DATA BIT DESCRIPTION
1r Sign Bit
2 MSB (163.84)

3-15 *
16 LSB (0.01)

SUBADDRESS: 11011 (T/R) WORD: 107-29
Signal Name - Position Error East (nmi)

DATA BIT DESCRIPTION
1 Sign Bit
2 HSB (163.84)

3-15 *
16 LSB (0.01)

REHARKS: These position errors are transmitted whenever either a
Semiautomatic (AUXILIARY) or a Manual (OVERFLY) mode update Is pending.
Upon acceptance or rejection of an update, the position errors are reset to
logic zero. If the deltas are more than 327.68 nmi, an accept command
shall result in bit 14 of 106/108-22 being set to logic "1" in lieu of the
deltas being applied to the present "Inertial display" position.
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SUBADDRESS: 11011 (T/R) WORD: 107-30; 107-31; 107-32
Signal Name - INU Miscellaneous Data

DAT4 BIT DESCRIPTION (107-30) DESCRIPTION 107-31
1 Sign Logic "0"
2 3SB SB

3-7 ASCII Parameter (MSC) ASCIi Parameter (4th LSC)
8 LSB LSB
9 Logic "0" Logic 10"

10 HSB NSB
11-15 ASCII Parameter (5th ASCII Parameter (3rd [.SC)

LSC)
16 LSB LSB

DATA BIT DESCRIPTION (I0-32)

1 LoUgic .0.
2 NSB

3-7 ASCII Parameter (2nd LSC)
8 LSB
9 Logic "0"

10 NSB
11-15 ASCTI Partmetem (I.SC)

(Manufacturer.s ID Code - See Note 1)
16 LSB

REMA."V' Non-printing and lower case characters shall not be used except that
an ... coded blank is permissible. In the absence of Miscellaneous Parameter
Insertud Data ID codes (Read or Insert), the 107-30 thru 107-32 vords shall
contain the current data corresponding to the last received Niscellaneous
Parameter Code (DOl-03). Manufacturer.s ID Codes (LSC) shall be as follows:

Nota 1: BINARY ASCII MANUFACTURER
Oil SOOnger Kearfott Division (Gimballed Systems)
0110001 1 Litton Guidance Division (Gimballed Systems)
0110010 2 Rockvell Autonetics Division (Strapdovn Systems)
0110011 3 Litton Guidance Division (Strapdovn Systems)
0110100 4 GM Delco Division (Strapdovn Systems)
0110101 5 Lear Seigler (Strapdovn Systems)
0110110 6 Honeyvell (Strapdovn Systems)
0110111 7 Teledyne (Strapdovn Systems)
0111000 8 Raytheon (Strapdovn Systems)
0111001 9 Singer Kearfott Division (Strapdovn Systems)
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SIII. UNIQUE CDU/CC TO INU

BLOCK ID: P02 Refresh Rate . As Req Transmit Rate - 12.5Hz
F01 Refresh Rate . As Req Transmit Rate - 12.5Hz

SUBADDRESS: 10100(R); 10000(T) WORD: P02/F01-01
Signal Name - CDU MODE WORD

DATA BIT DESCRIPTION
1_ CDU Status2 CDU Status Discrete 13 CDU Status Discrete 2
4 Pover Supply Status
5 Logic "0"
6 Logic "0" Self-Test Bit
7 Logic "I" Self-Test Bit
0 Logic "I"
9 Logic "0"

10 Logic "0" Self-Test Bit
11 Logic "'" Self-Test Bit12 Logic
13 Logic "0"
14 Logic "0" Self-Test Bit15 Logic "1" Self-Test Bit
16 Logic "0"

0
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SUBADDRESS: 10100(R); 10000(T) WORDt P02/FC -02

Signal Name - Panel Svitch Word No. 1

DATA BIT DESCRIPTIVN1-R- 1 -8

2 ** DATA Select Switch Code
3 ** (See Notes 1 & 4)
4 LSB
5 MSB
6 ** FUNCTION Switch Code
7 ** (See Note 2)
8 LSB
9 MSB

10 ** Destination Thumbwheel
11 ** Code (See Note 3)
12 LSB
13 Allocated
14 Allocated
15 INU Power
16 Logic "0"

CODE Note 1: CDU DATA Note 2: CDU FUNCTIONS Note 3: CDU THUMBUHEEL
M TEST OF? 0"0
0001 Allocated STDR HnG I
0010 STRG NORM 2
0011 CRUISE NAV 3
0100 ALT CAL Spare 4
0101 POS FIX RADAR 5
0110 DEST FIX TACAN 6
0111 VIND FIX OVERFLY 7
1000 Allocated FIX-BUD 8
1001 Allocated Spare 9
1010 MISC CAL A
1011 Spare ATT B1100 Not Applicable Not Applicable C
1101 Not Applicable Not Applit ble D
1110 Not Applizable Not Appllb ble E
1111 Not Applicable Not Applicable F

Not* 4: When MISC DATA code 1010 is set on the Data Select Switch, all INU
standard MISC PARAMETER READ codes identified in FORMAT IX of the
Generalized CDU D01 message block shall be available in the 102/103
response to this P02/FOl request. Contractor unique functions shall also
be available on request with coding modifications as required to be
compatible with the Unique CDU.
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S SUBADDRESS: 101OO(R); 100O0(T) WORD: PO2/FO1-03
Signal Name - Panel Switch Word No. 2

DATA BIT DESCRIPTION
-- 3 Allocated

4 HUD Ready
5 Allocated
6 Spare Ready
7 Allocated
8 Data Change
9 Mode Select (See Note 1)

10 Data Option (See Note 1)
11 Fault Acknowledge (See Note 1)
12 Mark (See Note 2)
13 Allocated
14 Spare Ready
15 Spare Push Burton
16 Logic "0"

Note 1: Momentary contact switches - set when released, reset by software.

Note 2: Momentary contact switch - set when depressed, reset by software.

SUBADLRESS: 10100(R); 1OOOO(T) WORD: P02/FOI-04
Signal Name - Keyboard Function

DATA BIT DESCRIPTION
1 Enter (See Note 1)
2 Clear (See Note 2)

Page 192
3 Keyboard Depress Flag (See Note 3)

Page 192
4 MSB

** Keyboard BCD (See Note 4)
Page 192

6 **
7 LSB
8 Logic "0"
9 Logic "1"

i0 Logic "0"
11 Logic "1"
12 Logic "0"
13 Logic "I"
14 Logic "0"
15 Logic "1"
16 Logic "0"

Note 1: Momentary contact switch - set when released, reset by HUX transfer.
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Note 2: Momentary contact switch - set while depressed.

Note 3: Momentary contact svitch - set when keyboard enable switch is
depressed and any key (0-9) is released, reset by HUX transfer.

Note 4: Set when any key (0-9) is depressed, remains set after key is -
released, reset by HUX transfer.

SUBADDRESS: 101OO(R) WORD: FOI-05
Signal Name - Alpha Display Left Character

DATA BIT DESCRIPTION

2-5 Left Character (See Note 1)
6 LSB

7-11 Logic "0"
12 LiD Minute
13 LMD Degree
14 LMD Decimal
15 LHD Geographic/Arithmetic (See Note 2)
16 LMD Dlr#~ction (See Note 3)

REMARKS: LND Left Miscellaneous Display.

Note 1: The left alpha display character shall be coded as follows:

CODE DISPLAY CODE DISPLAY
- M00 o010100 K
000001 1 010101 L
000010 2 010110 M
000011 3 010111 N
000100 4 011000 0
000101 5 011001 P
000110 6 011010 Q
000111 7 011011 R
001( 0 8 011100 S
001001 9 01110i T
001010 A 011110 U
001011 B 011111 V
001100 C 100000 W
001101 D 100001 X
001110 E 100010 Y
001111 F 100011 Z
010000 G 100100 +
010001 H 100101
010010 I 100110
010011 J 100111 All Segments

111111 Blank

Note 2: Logic "0" for geo_raphic ano logic "1" for arithmetic.

Note 3: Logic "0" for an "N" display and logic "1" for an "S" or -

display.
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S SUBADDRESS: 101OO(R) WORD: FO1-06

Signal Name - Alpha Display Middle Character

DATA BIT DESCRIPTION

2-5 Middle Character (See Remarks)
6 LSB
7 NAV Ready (Lamp)
8 Data Change (Lamp and Keyboard Enable)
I Mode Select (Logic Reset of FO-03 BIT 9)

10 Data Option (Logic Reset of F01-03 BIT 10)
11 Fault Acknowledge (Logic Reset of FO1-03 BIT 11)
12 Mark (Logic Reset of F01-03 BIT 12)
13 Bite Initiate (Logic Set)
14 Avionirs Caution (Logic Set)
15 Mode Select (Lamp)
16 Logic "0"

REMARKS: The middle alpha display character shall be roded the same as the
left alpha display rhavacter (see P01-05, Note 1).

SUBADDRESS: 10100(K) VORP-i FO1-07

Signal Name - Al.ha Display Right Character

DATA BIT DESCRIPTION

2-5 Right Character (See Note 1ý
6 LSB

7-10 Logic "0O
11 RHD ecimal (after MSD)
12 RMD Minute
13 IMD Degree
14 IMD Decimal
15 RMD Geographic/Arithmetic (See Note 2)
16 RHO Direction (See Note 3)

REMARKS: RMD - Right Miscellaneous Display.

Note 1: The right alpha display character shall be coded the same as the
left and middle alpha display chavacters (See F01-O5, Note 1).

Note 2: Logic "0" for geographic and logic "'" for arithmetic.

Note 3: Logic "0" for an "E" display and logic "1" for a yV" or "-"

display.
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IV. INU TO UNIQUE CDU/CC

BLOCK ID: 102/103 Refresh Rate - 5Hz Transmit Rate - 12.5Hz

SUBADDRESS: 10001(T); IOOOO(R) WORD: 102/103-01
Signal Name - INU Mode Word

(The INU Mode Words for 102/103 and I01/I04/!05 are identical]

SUBADDRESSt 10001(T); 10000(R) WORD: 102/103-02
Signal Name - Alpha Display Left Character

DATA BIT DESCRIPTION
7 HEr

2-5 Left Character (See Note 1)
6 LSB

7-11 Logic "0"
12 LMD Minute
13 LMD Degree
14 LMD Decimal
15 LMD Geographical/Arithmetic (See Note 2)16 LMD Direction (See Note 3)

HICHARKf ;t [.M) - I.e.II M H 1:'l nlmu, DI: I) : I ,I .

Note 1: The left alpha display character is coded as follows:

BINARY DISPLAY BINARY DISPLAY
om--a IDI K000001 1 010101 L

000010 2 010110 S
000011 3 010111 N
000100 4 011000 0000101 5 011001 P000110 6 011010 0
000111 7 011011 R
001000 a 011100 S
001001 9 011101 T
001010 A 011110 U
001011 B 011111 V
002100 C 100000 W
001101 1 100001 X001110 E 100010 Y
001111 F 100011 Z
010000 G 100100 +
010001 H 1r,0101
010010 T 100110
0W0011 j 100111 All Segments

11114 Blank

Note 2: Logic "0" for geographic mnd logic "1" for arithmetic.

Note 3: Logir "0" for an "N" displ.ay and logic "'" for an "S" or "-"
display.
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SUBADDRESS: 10&rl(T); 10000(R) WORD: 102/103-03

Signal Name - Alpha Display hiddll Character

DATA EIT ')ESCRIPTION

2-5 hiddle Character (See Remarks)
6 LSB
7 NAV Ready Lamp)
8 Data Change (Lamp and Keyboard Enable)
9 Mode Select (Logic Reset of FOl/P02-03 Bit 9)

10 Data Option (Logic Reset of FOl/P02-03 Bit 10)
11 Fault Acknovlodge (Logic Reset of FOl/PO2-03 Dit 11)
12 Mark (Logic Reset of F)l/PO2-O3 Bit 12)
13 BITE Initiate (Logic Set)
14 Avionics Caution (Logic Set)
15 Mode Select (Lamp)
16 Lolic "0"

RENARKSs The middle alpha display character shall be coded the same as the
left alpha display character (see 102/103-02, Note 1).

SUBADDRESS2 10001(T); 100O0(R) WORD: I02/103-04
Signal Name -- Alpha Display Right Characcer

DATA BIT DESCRIPTIO"I HS.
2-5 Right-Character (See Note 1)

6 LSB
7-10 Logic "0"

11 RMD Decimal (After HSD)
12 RND Minute
13 RMD Degree
14 RHD Decimal
15 RHD Cnographli/Arithmetle (So* Noto 2)
IH, I(Nu liltctioal (S;ft Note J)

RENARKS: RMD - Right Miscellaneous Display; HSD - Host significait digit.

Note 1: The right alpha display character shall be coded the oa,•, as the
left and middle alpha display characters (see 102/103-02, Note 1).

Note 2: Logic "0" for geographic and logic "1" for arithmetic.

N(te 3: Logic "0" for an E" display and logic "1" for a "V" or
"-"display.
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SUBADDRESS: 10001(T); 1OOOO(R) WORD: 102/103-05 (NSP)
102!103-06 (LSP)

Signal Name - Left Miscellaneous Display

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP) "
Logic "O" H.98

2 Logic "0" ** 4th LSD (Note 2)
3 Logic "0" *
4 MSD Flag (Note 1) LSB
5 4th LSD Flag (Note 1) MSB
6 3rd LSD Flag (Note 1) ** 3rd LSD (Note 2)
7 2nd LSD Flag (Note 1) *
8 LSD Flag (Note 1) LSB
9 Logic "0" MSB

10 Logic "0" ** 2nd LSD (Note 2)
11 Logic "0" *
12 Logic "0" LSB
13 MSB MSB
14 ** NSD (Note 2) ** LSD (Note 2)
15 * *
16 LSB LSB

REMARKS: NSP - Most Significant Part; LSP - Least Significant Part; MSD -
Most significant digit; LSD - L.east significant digit.

Note 1: The left miscellaneous displaf digits shall be coded as defined in
Note 2 vhere the first character of each code is defitied to be the MSD/LSD
Flag. When the MSD/LSD Flag - 0, the code is a binary coded decimal (BCD)
number, and when the MSD/LSD Flag - 1, the code is an alpha coded
character.

Note 2: The left miscellaneous display codes are as follovs:

BINARY DISPLAY BINARY DISPLAY
6WO --- T AO ~ --
00001 1 10010 C
00010 2 10011 B
00011 3 10100 F
00100 4 10101 G
00101 5 10110' H
00110 6 10111 J
00111 7 11000 L
01000 8 11001 P
01001 9 11010 U
01111 Blank 11011 Y
10000
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S SUBADDRESS: 10001(T); 1OOOO(R) WORD: 102/103-07 (MSP)
102/103-08 (LSP)

Signal Name -ight Miscellaneous Display

DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSP)

2 Logic "0" ** 4th LSD (See Remarks)
3 Logic "0" *
4 Logic "0" LSB
5 Logic "0" GSB
6 Logic "C" ** 3rd LSD (See Remarks)
7 Logic "0" *
8 Logic "0" LSB
9 MSB MSB

10 ** HSD (See Remarks) :* 2nd LSD (Note 2)
11 * *
12 LSB LSB
13 1SB H1B
14 ** 5TH LSD (See Remarks) ** LSD (See Remarks)
15 * *
16 LS8 LSB

REMARKS: MSD M Most Significant Digit; LSD w Least Significant Digit. The
right miscellaneous display shall be coded as follows:

BINARY DISPLAY

0001 1
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7

JUOl 9
1111 Blank
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SUBADDRESS: 10001(T); 100OO(R) WORD: 102-09
Signal Name - INU Malfunction Severity Word

DATA BIT DESCRIPTION
1 Logic "0"
2 Logic "0"
3 Logic "0"
4 Logic "0"
5 Logic "0"
6 Logic "0"
7 Severity 2 (See Note 2)
8 Severity 2 (See Note 2)
9 Severity 2 (See Note 3)

10 Los.',c "0"
11 Sev~irity 3 (See Note 4)
12 Lo;, '0"
13 L •i. "0"
14 .ýiAc "0"

15 Logic "0"
16 Logic "0"

REMARKS: The contents of this vord shall be BCD coded and output upon
request as miscellaneous data. MISC 132 shall be used for this purpose.
The bit groupings for BCD coding shall be bits I thru 3 for first decimal
character, bits 4 thru 6 for second decimal character, etc., I.e., bit 7
set in 102-09 would result in a unique CDU display of 004000.

Note 1: This bit shall be set for any malfunction for vhich the INU should
be interpreted by the operator as inoperative, i.e., inertial source data
has falied and no navigation or attitude data is available.Note 2: This
bit shall be set whenever degraded performance is expected as a result of a
detected failure while in the navigate mode.

Note 3: This bit shall be set vhenever degraded performance is expected as
a result of a detected failure vhile in the align mode.

Note 4: This bit shall be set whenever any condition exists for which
navi;ation performance is expected to degrade with time.
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SUBADDRESS: 1O001(T)l 100OO(R) WORD: 102-10
Signal Name - Battery Status Word

DATA BIT DESCRIPTION DATA BIT DESCRIPTION
I Logic. •• 9 Logic

SUBADDRESS: 10001(T); 10000(R) WORD: 102-10
Signal Name - Battery Statua Word

DATA BIT DESCRIPTION DATA BIT DESCRIPTION
T- Logic "0" -T o~clw

2 Logic "0" 10 Battery Fail
3 Logic "0" 11 Logic "0"
4 Logic "0" 12 Logic "0"
5 Logic "0" 13 Logic "0"
6 Logic "0" 14 Logic "0"
7 Logic "0" 15 Logic "0"
8 Logic "0" 16 Logic "0"

REMARKS: This word shall be BDC coded for a unique CDU MISC 133 output.
Bit groupings shall start with bit 16 of 102-09 and bits 1 and 2 of this
word to form the first decimal character, bits 3 thru 5 for thi second,
etc.

V. FILTER/SEVSOR TO INU CORRECTION VECTOR

BLOCK ID: F02 Refresh Rate a As Req Transmit Rate - As Req

F02 - Correction Vector

An external computer'shall transmit the following correction vector to the
INU as required. The correction vector states are:

a. CC/INU Mode Word (F02-01)
b. CNEXX Correction (F02-02, 03)
r. CNEXY Correction (F02-04, 05)
. I I *' ,., . g 4 .. ,d. 1 r. i4• ' I' '

t. Velocity Correction (X) (F02-10)
g. Velocity Correction (Y) (F02-11)
h. Tilt Correction (X) (P02-12)
i. Tilt Correction (Y) (P02-13)
J. X Gyro Bias Correction (F02-14)
k. Y Gyro Bias Correction (P02-15)
1. Z Gyro Bias Correction (F02-16)
0. CNEYX Correction (P02-17, 18)
n. CNEYY Correction (P02-19, 20)
o. CNEYZ Correction (F02-21, 22)
p. Tilt Correction (Z) (F02-23)
q. X Accelerometer Bias Correction (P02-24)
r. Y Accelerometer bias Correction (F02-25)
s. Z Accelerometer Bias Correction (P02-26)
t. Velocity Correction (Z) (F02-27)
u. Baro Bias Correction (P02-28)
v. Altitude Correction (P02-29)
w. 2nd CC/INU Mode Word (P02-30)
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When mess&ge block F02 is received with the INU in the Auxiliary Fix
mode, the "inertial display" position shll be updated consistent vith
DOI-02, Note 4 with corrections contained in states b through e. When the
F02 message block is received with the INU in the Automatic Fix mode, the
"pure inertial" position shall be updated witt corrections contained in
states b through e consistent with DO1-02, Note 4, and with states f
through 1 as defined below. All corrections to the current value of the
INU will be additive corrections (i.e. deltas) that is CURRENT + DELTAS •
UPDATED VALUES. The Input axes for the gyros and accelerometers are
transmitted in the sensor frame Xs, Ys, Zs axes for strapdovn systems and
in the navigation frame X, Y, Z axes for gimbaled systens. Corrections to
the gyros and accelerometers will be applied to these axes. The sign
conventions are as follovs: Positive gyro bias is a positive rotation
around the axis. Positive accelerometer bias is o positive acceleration in
the direction of the axis (i.e., a negative specific force along the axis).

Velocii es shall be corrected according to states f and g. The above
correction shall be performed and the control vector acknowledge bit (CVAB)
in the INU Mode/Control word shall be set during the first 50/sec
comptitation cycle following the reception of the control vector. The CVAB
shall be reset 40 msec after being set.

1l 00 %co..-'A| .. ( II 1 |! 1 1, .. 1• a * . . 41.11 S|od a* Isl 0641 1 411A I le. tl

appileatlIull of iyLu bla&ed atcuLdials L0J t4te j LIAauugtm 1 1sha4l begins at
the first calculation of torquing rates following the reception of the
control vector. Tilts shall be corrected at the highest rA~e consistent
with normal torquing rates and mauimum accurate torquing rates. Externally
generated gyro biased shall te set equal to zero at INU power on. rilt
corrections are cumulative in that new tilt corrections are added to the
previous corrections which have not yet been applied to the platform. Gyro
biased are also cumulative.

States b -through d contain corrections for the 3 navigation reference
frame direction cosines which, with longitude corrections, dftine position
update corrections to be applied to INU position. An alternative position
update mechanism is available. See Note I on word P02-30. Direction
cosines are defined in Paragraph 6.5.8.

When the unique CDU function switch is placed in any "NAV" mode position
before the INU reaches a "NAV Ready" align status, and the INU has not
received the Filter Mode bit set to logic "1", the INU automatically enters
the "Attitude" mode. Subsequent receipt of the Filter Node bit set to
logic "I" shall force the INU into the "NAV" mode provided that initial INU
power-on mode sequencing is complete. Otherwise a "NAV" mode pending
condition shall exist until the initial IND power-on sequencing is
complete.

1i the Filter Mode bit is being received and the unique CDU function switch
is placed in any "NAV" mode position from any non-NAY mode, the INU shall
not enter the "Attitude" mode but shall enter the "NAV" mode
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provided that initial INU pover-on sequencing is complete. Othervise a
"NAV" mode pending condition shall exist until initial INU pover-on
sequencing is complete. When initial INU pover-on sequencing is complete,
transition to the NAV mode shall occur not later th&.n 100 msec subsequent
to receipt of the Filter Mode bit. In all the above cases, the F02
Correction Vector is applied in its entirety and subsequent F02 messages
shall likewise be applied whether or not the Filter Node bit is set. Use
of the F02 Correction Vector and the Filter Node bit vith the Generalized
CDU shall be .:onsistant vith DO1-02, Note 4.

SUBADDRESS: 10001(T/R) WORD F02-01
Signal Name - CC/INU Node Word

DATA BIT DESCRIPTION
1- Spare
2 Filter Node
3 All Navigation Data Good

(note 1)
4-16 Spares

Note 1: In the AIR ALIGN mode and when using the generalized interface:
a. The ttitude and Nag Hdg Good discretes will echo this bit.

b. The degraded NAV flag (106-01 / 101-01 bit 3) will echo the
complement of this bit.

c. When this bit is set, ATT Ready (106-01 / 101-01 bit 7) Vill
be reset.

SUBADDRESS- 10001(T/R) WORD F02-02 (NSP)
Signal Name: CNEXX Correction F02-03 (LSP)

DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSP)
-- I- Sign Bit

2 MSB (1.0) *
3-* *

8 * LSB (2.38419E-07)
o 16 SpAre

Signal Name: CNEXY Correction F02-05 (LSP)

DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSP)
Sign Bit*

2 NSB (1.0) *
3-7 * *

8 * LSB (2.38419E-07)
9-16 * Spares

SUBADDRESS: 10001(T/R) WORD F02-06 (HSP)
Signal Name: CNEXZ Correction F02-07 (LSP)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)
1 Sign Bit*
2 NSB (1.0) *

8 kLSB (2.38419E-07)
9-16 * Spares
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SUBADDRESS: 10001(T/R) WORD: F02-08 (MSP)

Signal Name - Longitude Correction (pi rad) 02-09 (LSP)

DATA BIT DESCRIPTION 1PTIONLP
1 ~Sign Bi t* n

2 MSB (0.5) *
3-7 * *
a * LSB (1.192093-07)

9-16 * Spares

SUBADDRSS: l000(T/R) VORD: P02-10
Signal Name - X Velocity Correction (fps)

DATA BIT DESCRIPTION

2 NSB (4,096.0)
3-15 * (See Note 2, P02-30, page 206)

16 LSB (0.25)

SUBADDRESS: 10001(T/R) VORD: P02-11
Signal Name - Y Velocity Correction (fps)

DATA BIT DESCRIPTION

2 NS8 (4,096.0)
3-15 * (See Note 2, F02-30, Page 206)

16 LSB (0.25)

SUBADDRESSt 10001(T/R) VORD: F02-12
Signal Name - X Tilt Correction (arc sec)

DATA BIT DESCRIPTION1 " sign ' ntt
2 NSB (16,384.0)

3-15 * (See Note 2, Page 206)
16 LSB (1.0)

SUBADDRESS: 10001(T/R) VORD: 702-13
Signal Name - Y Tilt Correction (arc sec)

DATA BIT DESCRIPTION

2 MSB (16,384.0)
3-15 * (See Note 2, F02-30, page 206)

16 LSB (1.0)
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SUBADDRESS: 1000(T/R) WORD: P02-14
Signal Name - X Gyro Bias Correction (rad/s)

DATA BIT DESCRIPTION
I- Sign Bit
2 NSB (6.10351E-05)

3-15 * (See Note 2, F02-30, Page 206)
16 LSB (3.72529E-09)

SUBADDRESS: OO0l(T/R) WORD: F02-15
Signal Name - Y Gyro Bias Correction (rad/s)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (6.103511-O5)

3-15 * (See Note 2, F02-30, page 206)
16 LSB (3.72529E-09)

SUBADDRESS: lO00l(T/R) WORD: F02-16
Signal Name - Z Gyro Bias Correction (radis)

DATA BIT DESCRIPTION
1 Sign Bit
2 MSB (6.10351E-05)

3-15 * (See Note 2, F02-30, page 206
16 LSB (3.72524E-09)

SUBADDRESS: 10001 (T/R) WORD: F02-17 (MSP)
F02-18 (LSP)

Signal Name - CNEYX CORRECTION

DATA BIT DESCRIPTION (HSP) DESCRIPTION (LSP)I ~Sign Bit-r

8 * LSB (2.38419E-0/)
9-16 * Spares

S
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SUBA7 )BSS: 10001 (T/R) WORD F02-19 (NSP)
S!gnal Name - CNyy CORRCTION F02-20 (LSP)

DATA BIT DISCRIrFION (mse) O.CRI.PNON (LSP)

1 Sign Bit ,2 HSD (1.0) *3-7 , *
8 , LSB (2.38419E-07)

9-16 , Spares

UoBADDRSSs: 10001 (r/R) VORD: P02-21 (NSP)
P02-22 (LSP)Signal Name - CNRyz C0RRITION

DATA BIT DSCRIPTION (MSP) DESCURPTION ,(u)

1 Sign Pit *2 Mq.R (1.fl) *tI A A
A LbI$ (2.itIJfl-UI)

9-16 , Spares

SUBADDRESS: 10001 (T/R) VORDt F02-23
Signal Name - TILT CORIRCTION Z(arc sec)

DATA BIT DESCRIPTION "0

2 Sign Sit
NS2D (16,384.0)

3-15 * (See Note 2, F02-30 page 206)
16 LSB (1.0)

SUB)ADDUSSS 10001 (TA.) VORD: 702-24

Signal Name - X ACCUoLR0M MIAS CORRBCTIOt(mg)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (8.192)

3-15 ,
16 LSB (5.OE-04)
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6 SUBADDRESS: 10001 (T/R) WORD: P02-25

Signal Name - Y ACCELEROMETER BIAS CORRECTIONS(mg)

DATA BIT DESCRIPTION

1 Sign Bit
2 NSB (8.192)

3-15 *
16 LSB (5.OB-04)

SUBADDRESSES: 10001 (T/R) WORD: F02-26
Signal Name - Z ACCELEROMETER BIAS CORRECTION(mq)

DATA BIT DESCRIPTION
Sign Bit

2 NSB (8.192)3-45 *
16 LSB (5.09-04)

SUBADDRESSES: 10001 (T/R) WORD P02-27
Signal Name - Z VELOCITY CORRECTION(fps)

DATA BIT DESCRIPTION
Sign Bit

2 NSB (4096.0)
3-15 * (See Note 2, F02-30, page 206)

16 LSB (0.25)

SUBADDRESSES: 10001 (T/R) VORD: P02-28
Signal Name - LARO-BIAS CORRECTION(ft)

IA'I'A III I I ' ; 1, ill 1l'l IN

1 SI1. BIt
2 HSB (2048.0)

3-15 *
16 LSB (0.125)

SU3DADDRESSES: 10001 (T/R) VORD: F02-29
,31inal Name - ALTITUDE CORRECTION(ft)

DATA BIT DESWRIPTION
Sign Bit

2 MSB (2048.0)
3-15 *

16 LSB (0.125)
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SUBADDRBSSES: 10001 (T/R) WORD: F02-30
Signal Name - 2nd MODS WORD

DATA BIT DESCRIPTION
I (See-•oVt--l) 0 for old update method

(1 row DCN and Longitude)

1 for new update method (2nd row DCM correition)
2 (See Note 2) 0 the current scaling

1 the scaling for velocity, tilt and gyro bias
corrections are divided by 16 for enhanced,
precision and high accuracy applications.

3 (See Note 3) Command Slew Rate X, O-No Slew, 1-Slew
4 (See Note 3) Direction X, 0-positive, 1. negative direction
5 (See Note 3) Command Slew Rate Y, O-No Slew, 1-Slew
6 (See Note 3) Direction Y, Oopositive, 1-negative direction
7 (See Note 3) Command Slew Rate Z, O-No Slew, 1-Slew
8 (See Note 3) Direction Z, Opositive, 1-negative direction
9 Always 1 to indicate longer F02 message

10 Spare
11 Spare
12 Spare
13 Spare
14 Spare
15 Spare
16 Spare

Note 1: Two methods of correcting position and wander angle are
available. The method to be used by the INU is determined by the value of
this bit. When Bit-O:

This method was used in previous editions of the spec. It is subject
to numerical degradation in polar regions (abs(.lat>75 dig)) and is S
indeterminate at the pole. It consists of corrections to the first roy of
CNE(F02-02 thru P02-07) and longitude (F02-08,09).
When Bit-l:

This method vill work in all regions. It consists of corrections to
the first row of CNE (F02-02 thru F02-07) and the second row of CNE (P02-17
thru F02-22).

Note 2: Two sets of scale factors are available fov the following
quantities:

velocity corrections
tilt corrections
gyro bias corrections

When bit.O:
The normal scale factors apply.

When bit-l:
The scale factors are 1/16 the normal value, i.e. if the MSB •1 , it

would be rescaled to 1/16.

Note 3: Data bits 3 thru 8 are for use in air aligning gimbaled systems.
See 113-01 thru 113-06 for further Information.
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VI. INU STATE VICTOR

BLOCK ID: 101/104/105 Refresh Rate., 508z Transmit Rate 505z

SUBADDRESS: 10OO0(T) VORDi 101/104/105-01
Signal Name - INU Mode Vord

DATA BIT DESCRIPTION
SInertial Sensor/Reference Fail (Note 1)

2 Any Navigation Data Fail
3 Degraded Navigation (Note 2)
4 Navigation Data Unavailable (Note 3)
5 Digital Attitude Data Fail
6 Degraded NAV Ready (Note 4)
7 Attitude Ready (Note 5)
8 Control Vector Acknovledge (Note 6)
9 Altitude Loop Bit (Note 7)

10 INU in Self-Test (Note 8)
11 Mechanization Flag (Note 9)
12 In Manual Magnetic Variation (Note 10)
13 Digital Select (Note 11)
14 In Grid Mode (Note 12)
15 CDU Fail (Note 13)
16 Logic "0"

REMARKS: A logic !1" shall indicate that the referenced condition is true.
Navigation data is defined to be INU computed data exclusive of attitude
data, vhere attitude data is defined to be platform azimuth (nottrue/magnetic heading), roll, and pitch.

Note 1: Inertial source data has failed and no navigation or attitude data
is available.

Note 2: The INU is in the NAV mode and degraded performance in expected am
0 1 V'.1,u1 of per fo, am oisa of a iIog ndlwle ai fome1nc ae ll gismoaI, I AV TAISII I.
ot a detected falluLe.
hote 3: The INU is not in the NAV, OVERFLY, AIR ALIGN, or AUXILIARY mode.

Note 4: Ni l mode may be entered vith at least degraded CC navigation
performance in accordance vith TABLE I.

Note 5: Useable attitude data of unspecified accuracy is available.
Unless the Filter Mode bit (F02-01 bit 2) is set, the NAV mode may not be
entered.

S
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Note 61 Acknovledge receipt of all F02 correction vectors in all system
modeo. In addition, vhen used in any unique CDU NAV mode or the
generalized CDU Air Align node, this bit provides feedback that a block F02
has been received and applied per the description on the second page of
FORMAT Section V (Filter/ Sensor to INU correction vector). -

Note 7: Baro-Inertial data is invalid. CADC fail in the align mode rill
set this bit immediately. CADC fail in the NAV mode vill set this bit
after five seconds of continuous CADC fail.

Note 8: The INU is in the Initiated Built-In-Test (BIT) mode. This bit
shall be reset to logic "0" at the completion of initiated BIT.

Note 9: This bit yes used by Nonstandard INUs to indicate the sense of Z
axis torquing. Standard INU designs conforming to this specification shall
not mechanize Z axis torquing and shall set this bit to logic "0" for
gimbaled systems and logic "1" for strapdovn systems.

Note 10: Manually entered magnetic variation is used in the computation of
all magnetic related outputs.

Note 11: Digital Select Flag Acknovledge. This bit shall be set to a
logic "1" in response to receiving a logic "1" In a corresponding bit of
D01-02. Subsequent to the INU receiving a logic "0" in tht corraiponding
bit of 001-02, the INU qhall reset this IOl/I04/105-01 bit of logic
"O".Digitally entered selected magnetic course is used In lieu of analog
(HSI) selected course. This bit shall be defined to be logic "1" when
interfaced vith the Unique CDU.

Note 12:. Grid Mode Flag Acknovledge. This bit shall, be set to a logic "1"
in response to receiving a logic "1" in a corresponding bit of D11-02.
Subsequent to the INU receiving a logic "0 in the corresponding bit of

I01-02, the INUshall reset this IO1/I04/I05-01 bit to logic "0". ITU
magnetic heading outputs (digital and analog) shall be replaced by grid
heading in this mode.

Note 13: Echo of FOl-PO2-O1 bit I CDU fault flag.

SUBADDRESS: 10000(T) WORD: 101/104/105-02 thru
101/104/105-13

Signal Name - [Note: These words are identical to 106/108-02 thru
106/108 -13. Subsystem receiver subaddresses for 104 and 105 are shown in
Table V1-2.l
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SUBADDRESS: 10000(T) WORD: 101-14
Signal Name - X Acceleration (ft/s2)

DATA BIT DESCRIPTION

2 MSB (512.0)
3-15 *

16 LSB (0.03125)

SUb."DDRESS: 10000(T) WORD: 101-15
Signal Name - Y Acceleration (ft/s2)

DATA BIT DESCRIPTION

2 HSB (512.0)
3-15 *

16 LSB (0.0.125)

SUBADDRESS: 10000(T) WORD: 109-16
Signal Name - Z Acceleration (ft/s2)

DATA BIT DESCRIPTION
1 Sign Bit
2 HSB (512.0)

3-15 *
16 LSB (0.G3125)

REHARKS: Acceleration consists of accelerometer reading plus coriolis
compensatJon. The static condition output reading shall be approximately
one g.

NOTE: Words 101-17 thru 101-24 contain "pure inert:&1" information.

SUBADDRESS: 10000(T) WORD: I01-17(HSP);
Signal Name - CNEXX IO1-18(LSP)

DATA BIT DESCRIPTION DESCRIPTION (L,_S_
1 Sign BiDTt*
2 MSB (1.0) *

3-7 * *

8 * LSB (2.38419E-07)
9-16 * Logic "0
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SUBADDRESS: 1OOOO(T) VORD: I01-19(MSP);

Signal Name - _•Exy IO1-20(LSP)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit *
2 HSB (1.0) •

3-7 * *
8* LSB (2.38419L-,.')

9-16 * Logic "0"

SUBADDRESSz 10000(T) WORD: I01-21(NSP);

Signal Name - CNExz IOI-22(LSP)

DATA BIT DESCIPTINON ("SP) DESCRIPTION LSF)

I Sign Bit *
2 HSB (1.0) *

3-* *
B * LSB (2.38419E-07)

9-16 * Logic "01

SUBADDRESS: 10000(T) WORD: .1O1-23(MSP);

Signal Nan* - Longitude (Pi rad) IO1-24(LSP)

DATA BIT DESCRIPTION (NSP) DESCPIPTION (LSp

I SignBt *B

2 MSB (0.5)
3-7**

8 * LSB (1.19209E-07)
9-16 * Logic "0"

SUBADDRESS: 1OOOO(T) VORDs 101-25

Signal Name - Inertial Altitude (ft)

DATA BIT DESCRIPTION

I Sign Bit
2 $SB (65,536.0)

3-15 *
16 LSB (4.0)

REMARKS: Positive direction is up. Altitude cannot go from a negative
value to a positive value (or visa versa) without passing through 0.
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S
SIIADDRESS: 10000(T) WORD: 101-26
Signal Name - Great Circle Steering Error (pi tad)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (0.5)

3-15 *
16 LSB (3.05175E-05)

SUBADDRESS: 10000(T) WORD: 101-27

Sigral Name - X-Axis Residual Tilt (arc sec)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (16,384.0)

3-15 *
16 LSB (1.0)

SUBADDRESS: 1000'T) WORD: 101-28

Signal Name - Y-Axis Residual Tilt (arc see)

DATA BIT DESCRIPTION

1 Sign-Bit
2 NSB (16,384.0)

3-15 *
16 LSB (1.0)
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SUBADDRESS: 100O0(T) WORD: 101-29

Signal Name - Mode Word II

DATA BIT DESCRIPTION i

1 Off
2 Standby
3 Air Align
4 Stored Heading Align
5 GC Align
6 Enhanced GC Align (Reserved)
7 Precision GC Align (Reserved)
8 High Accuracy CC Align (Reserved)
9 Navigate

10 Overfly
11 Auxiliary
12 Orient/Boresignc
13 Attitude
14 Test
15 Calibrate (Reserved)
16 Spare

Note: This is the current operaLional mode of the INU.
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0SUBADDRESS: 10000 (T) WORD: 101-30

SIGNAL NAME - Roll Rate (p) (Pi rad/s)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (2.0)

3-15 •
16 LSB (1.22070E-04)

SUBADDRESS: 10000 (T) WORD: 101-31

SIGNAL NAME - PITCH Rate (q) (pi Lad/s)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (2.0)

3-15 ,
16 LSB (1.22070E-04)

SUBADDRESS: 10000 (T) WORD: 101-32

SIGNAL NAME - Yaw Rate (r (pi rad/s)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (2.0)
3-15 ,
16 LSB (1.2207OE-04)
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VII. CADC to INU

BLOCK ID: COl/C02/C03 Refresh Rate - 20Hz Transmit Rate-25Hz

SUBADDRESS: 10000(T); llllO(R:COI); l1llO(R:C02); 10011(R:C03)
WORD: C01/C02/C03-01

Signal Name - CADC MODE WORD

DATA BIT DESCRIPTION

1 Pressure Altitude Valid
2 Baro Reference Altitude Valid
3 TAS/AIR Density Ratio Valid
4 Mach Number Valid
5 Calibrated Airspeed Valid
6 Pressure Ratio Valid
7 True Angle of Attack Valid
8 True Freestream Air Temp

Valid
9-16 Spates

REMARKS: Logic "1" represents valid signal; Logic "0" represents
InvnlId
';Ig~itIn.

SJBADDRESS: 10000(T); llllO(R:CO1);-lllOl(R:C02); 10011(R:C03)
WORD: CO1CO2/C03-02

Signal Name - Pressure Altitude (ft)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (40,960.0)

3-15 *
16 LSB (2.5)

SUBADDRESS: lObOO(T); lllO(k:(01); lll01(R:C02); 10011(R:C03)
WORD: CO/C02/C03-03

Signal Name - Baro Reference Altitude (ft

DATA BIT DESCRIPTION

1 Sign Bit
2 NSB (40,960.0)

3-15 *
16 LSB (2.5)
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SUCADDRESS: OOOO(T); 1lll0(R:CO1); 1ll01(R:C02); 100ll(R:C03)
VOiD: C01/CO2/C03-04

Signal Name - True Airspeed (knots)

DATA BIT DESCRIPTI'JN

SUBADDRESS: 10000(T); 11110(R:CO1); 1l1O1(R:C02); 10011(R:C03)
VORD: CO0/C02/C03-04

Signal Name - True Airspeed (knots)

DATA BIT DESCRIPTION

1 Sign sit
2 HSI (1,024.0)

3-14 *
15 LSD (0.125)
16 Spare

SUBADDRESS: 10000(T); l1l10(R:CO1); 11101(R:C02)
VORD. CO1/C02-05

Signal Name - Mach Number (N)

DATA BIT DESCRIPTION

1 Sign Bit
2 MS5 (2.0)

3-14 *
15 LSD (2.441413-04)
16 Spare

SUBADDRESS: 10000(T); 11l10(RsCOl); 1l101(R:C02)
VORD: CO0/C02-06

Signal Name - Calibrated Airspeed (knots)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (512.0)

3-14 *
15 LSB (0.0625)
16 Spare

SUBADDRESS: 10000(T); 11110(R:CCI); 11101(R:C02)
VORD: CO1/C02-07

Signal Name - True Angle of At';ack (deg)

DATA BIT DESCRIPTION

1 Sign Bit
2 HSB (90.0)

3-15 *
16 LSB (5.49316E-03)

REMARKS: Signal is relative to the aircraft velocity vector. Angle of5 attack is positive when FRL is above velocity vector.
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SUBADDRESS: 10000(T); 1l11O(R:CO1); 11101(R:C02)
WORD: COl/C02-08

Signal Name - Pressure Ratio (p/po)

DATA BIT DESCRIPTION

1 Sign Bit
2 HSB (1.0)

3-14 *
15 LSB (1.22070E-04)
16 Spare

SUBA)DOESS: 10000(T); 1ll10(R:CO1); l11O1(RsC02)
WORD: CO1/C02-09

Signal Name - Air Density Ratio (:ho/rhoo)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (1.0)

1-14 *

Ir. Spuie

SUBADDRESSs 10000(T); 11110(R) WORD: COI-1O
Signal Name - True Freestream Air Temperature (degrees Kelvin)

DATA BIT DESCRIPTION
I "Sign Bit
2 NSB (256.0)

3-14 *
15 LSB (0.03125)
16 Spare

VIII. CC to INU

BLOCK ID: F12/P16 Refresh Rate - As Req Transmit Rate - 1.5625Hz

SUBADDRESS: 1011O(R:F12); 10101(R:F16) WORD: F12/F16-01

Signal Name - Mode Word

DATA BIT DESCRIPTION

1 Spare
2 Logic "0"

3-16 Spares
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S SUBADDRESS: 13110(R:F12); lOlOl(R:F16) WORD: See Note 1

Signal Name - Steerpoint/Markpoint Coordinates (Latitude & Longitude)
(pi rad)

DATA FIT DESCRIPTION (MSP) DESCRIPTION (LSP)
SSign Bit *

2 NSB (0.5) •
3 * LSB (3.814708-06)

4-16 * Spares

REMARKS: Accuracy shall be 0.1 Arc Minutes. Positive sense is North for
latitude and East for longitude.

Note 1: The latitude and longitude coordinates are double precision inputs
with word assignments for the NSP and LSP as follows:

MESSAGE BLOCK/WORD ASSIGNMENTSSTEERPUOTI "O ,lAITD = SP/LSF-- LONITUDI (MSP/ISP)
SP 0 F16/02/ • /" 16-03-1-4/r1a-05"

SP 1 F16/06/F16-07 F16-08/F16-09
SP 2 F16-10/F16-11 FL6.-12/716-13
SP 3 F16-14/F16.15 Flr-16/F16-17
SP 4 F16-18/F16-19 P16-20/F16-21
SP 5 F16-22/F16-23 F16-24/116-25
SP 6 F16-26/F16-27 F16-28/P16-29
SP 7 F12-02/F12-03 F12!O41/12-05
SP 8 F12-06/F12-07 F12-08/F12-09
SP 9 F12-10/712-11 F12-12/712-13

MARKPOINT NO. LAUTTD " P LOMiSITN (I L3F) ....
HP 1 FI--14L-/Fz,1"
MP 2 P12-18/F12-19 F12-20/F12-21
HP 3 112-22/F12-23 F12-24/712-25

BLOCK ID: F17 Refresh RatP - As Req Transmit Rate - As Req

SUBADDRESS: 10010(R) VORD: F17-01
Signal Name - Mode Word

DATA BIT DESCRIPTION
1 -- pare .
2 Logic "0"

3-16 Spares

SUBADDRESS: 10010(R) W" : F17-02
Signal Name - Steering Error (pi rad)

DATA BIT DESCRIPTION
1 .... , i N
2 MSB (0.5)

3-15 ,
16 LSB (3.05176E-05)
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IX. DEDICATED HIGH SPEED VECTOR

Block ID: IHi Refresh/Transmit Rates: 200 HZ
SUBADD MSS: 11010 (T) WORD: I1-01
SIGNAL NAME - PITCH (pi red)

DATA BIT DESCRIPTION

1 Sign Bit
2 HSB (0.5)

3-15
16 LSB (3.051769-05)

REMARKS: Positive sense is nose up.

SUBADDRESS: 11010 (T) WORD: IH1-02

SIGNAL NAME - ROLL (p1 rod)

DATA BIT DESCRIPTION

I Sign Bit2 NSB (0.5)
3-15 *

16 LS8 (3,05176E-05)

Remarks: Positive sense is right bank (right wing dovn).

SUBADDRESS: 11010 (T) WORD: IHI-03
SIGNAL NAME - TRUE HEADING (pi rad)

DATA BIT DESCRIPTION

1 Sign Bit
2 HSB (0.5)

3-15 ,
16 LSB (3.05176E-05)

REMARKS: Positive sense is CV WRT true North.

SUBADDRESS: 11010 (T) WORD: IHI-04 SIGNAL NAME -

NORTH - SOUTH VELOCITY (fps)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (2,048.0)

3-15 ,
16 LSB (0.125)

REMARKS: Positive direction is North.
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S SUBADDRESS: 11010 (T) WORD: IH1-05

SIGNAL NAME - EAST - WEST VELOCITY (fps)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (2,048.0)

3-15 ,
16 LSB (0.125)

Remarks: Positive direction is East

SUBADDRESS: 11010 (T) WORD IH1-06

SIGNAL NAME - Z VELOCITY (fps)

DATA BIT DESCRTPTION

1 Sign Bit
2 NSB (1.024.0)

3-15
16 LSB (0.0625)

REMARKS: Positive direction up.

SUBADDRESS: 11010 (T) VORDs IH1-07
SIGNAL NAME - PLATFOPti AZIMUTH (pi rad)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (0.5)

3-15 *
16 LSB (3.05176E-05)

SUBADDRESS: 11010 (T) WORD: IRI-08 (MSP)
IMI-09 (LSP)

SIGNAL NAME - X VELOCITY ',fps)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit ,
2 MSB (4,096.0) *3-15 * ,

16 * LSB (3.81470E-06)

S
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SUBADDRESS: 11010 (T) WORD: IHI-10 (MSP)
IHI-ll (LSP)

SIGNAL NAME - Y VELOCITY (fps)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit *
2 MSB (4,096.0) *

3-15 * *
16 * LSB (3.8147OE-06)

SUBADDRESS: 11010 (T) WORD: IHI-12 (MSP)
IH1-13 (LSP)

SIGNAL NANE - Z VELOCITY (fps)

DATA BIT DESCRIPTION (NSP) DESCRIPTION (LSPJ

1 Sign Bit *
2 MSB (4,096.0) *

3-15 * *
16 * LSB (3.81470E--06)

SUBADDRESS: 11010 (T) WORD: IH1-14

SIGNAL NAME - VELOCITY TINE TAG (micro see)

DATA BIT DESCRIPTION

1 MSB (2,097,152.0)
2-15 *

16 LSB (64.0)

SUBADDRESS: 11010 (T) WORD: IH1-15
SIGNAL NAME - PLATFORM AZIMUTH TINE TAG (micro sec)

DATA BIT DESCRIPTION

1 MSB (2,097,152.0)
2-15 *

16 LSB (64.0)
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S SUBADDRESS: 11010 (T) WORD: IHI-16

SIGNAL NAME - ROLL TIME TAG (micro see)

DATA BIT DESCRIPTION

1 MSB (2,097,152.0)
2-15 ,

16 LSB (64.0)

SUBADDRESS: 11010 (T) $ORDi IHI-17

SIGNAL NAME - PITCH TIME TAG (micro seC)

DATA BIT DESCRIPTION

1 MSB (2,097,152.0)
2-15 ,

16 LSB (64.0)

S
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X. INU HIGH SPEED VECTOR TO CC/FCC

Block Ili 109 Refresh/Rates 20OHz Transmit Rate a 200Hz

SUBADDRESS: 10011 WORD 109-01

SIGNAL NAME - INU Mode Word

DATA BIT DESCRIPTION

The INU Mode Words for 109 and I01/I04/105 are identical.

SUBADDRESS: 10011 VORD: 109-02 Thru 109-11

SIGNAL NAME - (NOTE: These vords are identical to 106/108-02
thru 106/108-111.

SUBADDRESS: 10011 WORD: 109-12
r:lIENAI, NAH. Pol I lu . (|,1 (1"1 100l,' )

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (2.0)

3-15 *
16 LSB (1.22070E-04)

SUBADDRESS2 10011 WORD: 109-13

SIGNAL NAME - PITCH RATE (g) (pi rad/s)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (2.0)

3-15 *
16 LSB (1.22070E-04)
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SUBADDRESS: 10011 WORD: 109-14
SIGNAL NAME - Yaw Rate (r) (pi tad/s)

DATA BIT DESCRIPTION

Sign Bit

SUBADDRESS: 10011 WORD: 109-14
SIGNAL NAME - Yav Rate (rl (Pi rad/s)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (2.0)

3-15 •
16 LSB (1.22070E-04)

SUBADDRESS: 10011 WORD: 109-15
SIGNAL NAME - LONGITUDINAL ACCELERATION (nx) (ft/s2)

DATA BIT DESCRIPTION

1 Sign Bit
2 NSB (512.0)

3-15 •
16 LSB (0.03125)

Remarks: Body acceleration !s computed at the center of specific force
(see section 6.4).

SUBADDRESS: 10011 WORD: 109-16
SIGNAL NAME - Lateral Acceleratior -my) (ft/s2)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (512.0)

3-15 •
16 LSB (0.03125)

Remarks: See Word 109-15 remarks.

SUBADDRESS: 10011 WORD: 109-17
SIGNAL NAME - NORMAL ACCELERATION (nz) (ft/s2)

DATA BIT DESCRIPTION

1 Sign Bit
2 HSB (512.0)

3-15 ,
16 LSB (0.03125)

Remarks: See Word 109-15 remarks.
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WORD: 109-18

SIGNAL NAME - PLATFORM AZIMUTH TIME TAG (micro sec)

DATA BIT DESCRIPTION

1 MSB (2,097,152.0)
2-15 *

16 LSB (64.0)

WORD: 109-19
SIGNAL NAME - ROLL TIME TAG (micro sec)

DATA BIT DESCRIPTION

1 MSB (2,097,152.0)
2-15 *

16 LSB (64.0)

WORD: 109-20
SIGNAL NAME - PITCH TIME TAG (micro sec)

I t I'A It! I'F 111-'.*;4'11llTl' t IN

1 MSK (2,097,152.0)
2-15 *

16 LSB (64.0)

SIJBADDRESS: 10011 WORD: 109-21

SIGNAL NAME - Roll Axis Angular Acceleration (pi rad/s2) -S
DATA BIT DESCRIPTION

I Sign Bit
2 MSB (4.0)

3-15 *
16 LSB (2.44141E-04)
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S
SUBADDRESS: 10011 WORD: 709-22
SIGNAL NAME -- Pitch Axis Angular Acceleration (Pi rad/s2)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (4.0)

3-15 *
16 LSB (2.44141E-04)

SUBADDRESS: 10011 WORD: 109-23

SIGNAL NAME - Yow Axis Angular Acceleration (pi rad/s2)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (4.0)

3-15 *
16 LSB (2.44141E-04)

XI. STATE VECTOR (CONTINUATION OF 101)

Block D1: 110 Refresh RaLe i-i IIz'5 z Transmission Rate = 12.5Bz

Note: Parameters contained in I10 words are one sigma values.

SUBADDRESS: 10010 WORD: I10-01
SIGNAL NAME - TIME TAG (micro see)

DATA BIT DESCRIPTION

1 MSB (2,097,152.0)
2-15 *

It, I.S;U (6,4. 0)

REMARKS: This word shell be updated continuously after power up/system
initialization.

SUBADDRESS: 10010 WORD: 110-02

SIGNAL NAME - X AXIS RESIDUAL TILT (arc sec)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (16,384.0)

3-15 *
16 LSB (1.0)
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SUBADDRESS: 10010 WORD: 110-03

SIGNAL NAME - Y AXIS REVIDUAL TILT (arc sec)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (16,384.0)

16 LSB (1.0)

SIUBADDRESS: 10010 WORD: 110-04

SIGNAL NAME - Z AXIS RESIDUAL TILT (arc sec)

DATA BIT DESCRIPTION

1 Sign Bit
2 NSB (16,384.0)

3-15 *
16 LSB (1.0)

SUWADDRFSS: !()010 VORI): 11O 05 (MSP)

110-06 (LSP)
SIGNAL NAME - CNExx

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit ,
2 MSB (1.0) ,

3-15 • •
16 • LSB (9.313239-10)S

SUBADDRESS: 10010 WORD: 110-07 (NSP)
110-08 (LSP)SIGNAL NAME - CNEx-

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit t
2 NSB (1.0) ,

3-15 * ,
16 * LSB (9.31323E-10)
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S
SUBADDRESS: 10010 WORD: 110-09 (MSP)

I10-10 (LSP)
SIGNAL NAME - CNExz

DATA BIT DESCRIPTION (HSP) DESCRIPTION (LSP)

1 Sign Bit *
2 MSB (1.0) *

3-15 * *
16 * LSB (9.313233-10)

SUBADDRESS: 10010 WORD: 110-11 (MSP)
110-12 (LSP)

SIGNAL NAME - CNEyx

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit *
2 MSB (1.0) *

3-15 * ,
.16 * LSB (9.3132•3-10)

SUBADDRESS: 10010 WORD: 110-13 (NSF)
110-14 (LSP)SIGNAL•AE-C__X

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit •
2 MSB (1.0) •

3-15 * .
16 * LSB (9.31323E-10)

SUBADDRESS: 10010 WORD: 110-15 (MSP)
I10-16 (LSP)

SIGNAL NAME - CNEYZ

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit •
2 HSB (1.0) •

3-15 , ,
16 * LSB (9.31323E-10)
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SUBADrRESS: ) 0010 WORD: 110-17

SIGNAL NAME - CSNxx

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (1.0)

3-15 *
16 LSB (6.10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUJADDRESS: 10010 WORD: 110-18

SIGNAL NAME - CSNR

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (1.0)

3-15 *
16 LSB (6.10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: 110-19

SIGNAL NANM - CSNxz

DATA BIT DESCRIPTION

.1 Sign Bit 4
2 MS5 (1.0)

3-15 *
16 LSB (6.10352E-05)

REMARKSi Set Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: 110-20

SIGNAL NAME - CSNyx

D•, TA BIT DESCRIPTION

1 Sign Bit
2 MSB (1.0)

3-15 *
16 LSB '6.10352E-05)

REMARKS: See Sections b.5.2 and 6.5.4 for details.
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O SUBADDRESS: 10010 WORD: 110-21

SIGNAL NAME - CSNyy

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (1.0)

3-15 *
16 LSB (6.10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 WORD: 110-22
SIGNAL NAME - CSNyz

DATA BIT DBSCRIPTION

1 Sign Bit
2 NSB (1.0)

3-15 *
16 LSB (6. 10352E-05)

REMARKS: See Sections 6.5.2 and 6.5.4 for details.

SUBADDRESS: 10010 VORD: 110-23 (MSP)
110-24 (LSP)

SIGNAL NAME - AltitudL Feedback Constant (1/sec)

DATA BIT DESCRIPTION (MSP) DESCRIPTION (LSP)

1 Sign Bit *
2 MSB (3.0) (See Note) *

3-15 * *
16 * LSB (2.79397E-09)

NotI¢ [I • C t~tt attt 21C tile |,-00 it t 0 tc l . tat . h tI ,tl. • t .•

luup.

SUBAODRESS: 10010 WORD: 110-25 (NSP)
110-26 (LSP)

SIGNAL NAME - Velocity Feedback Constant (1/sec2)

DATA BIT DESCRIPTION (MSF) DESCRIPTION (LSP)

1 Sign Bit *
2 MSD (3.0) (See Note) *

3-15 * *
16 * LSB (2.79397E-09)

Note: These constants are the best f t to a steady state thir order vertical
loop.
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SUBADDRESS: 10010 WORD: 110-27 (MSP)
110-28 (LSP)

SIGNAL NANE - Acceleration Feedback Constant (l/sec3)

DATA BIT DESCRIPTION (MSP2 DESCRIPTION (LSP)

1 Sign Bit *
2 MSB (1.0) *

3-15 * *
16 * LSB (9.31323E-10)

Note: These constants are the best fit to a steady state third order vertical
loop.

XII. INITIALIZATION VECTORS.

Block ID: Ill Refresh Rate - As required Transmission Rate - As Required

Note: Parameters contained in Ill vords are one sigma values and represent INU
error budget uncertainty constants unless othervise indicated.

SUBADDRESSs 10110 WORD: 111-01
SIGNAL NAME - RESERVED

SUBADDRESS: 10110 WORD: Il1-02

SIGNAL NAME - (X,Y,Z) Accelerometer Bias Uncertainty (mg)

DATA Bi DESCRIPTION

I MSB (52.4288)
2-15 *

16 LSB (0.0016)

SUBADDRESS: 10110 WORD: (SF) 111-03
SIGNAL NAME - .(XLZ) Accelerometer Scale Factor Uncertainty (%)

DATA BIT DESCRIPTION

1 SB (0.32768)
2-15 *

16 LSB (1.09-05)

SUBADDRESS: 10110 WORD: 111-04
SIGNAL NAME - X__.Syro Bias Uncertainty (deg/h)

DATA BIT DESCRIPTION

1 MSB (0.32768)
2-15 *

16 LSB (1.OE-05)
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S SUBADDRESS: 10110 WORD: 111-05

SIGNAL NAME - Y Gyro Bias Uncertainty (deg/h)

DATA BIT DESCRIPTION

I NSB (0.32768)
2-15 *

16 LSB (1.OE-05)

SUBADDRESS: 10110 VORDs 111-06

SIGNAL NAME - Z Gyro Bias Uncertalnty (dog/h)

DATA BIT DESCRIPTION

1 MSB (0.32768)
2-15 *

16 LSB (1.09-05)

SUBADDRESS: 10110 WORD: 111-07
SIGNAL NAME- XYZ Gyro SF Uncertainty (Z)

DATA BIT DESCRIPTION

I MS5 (0.32768)
2-15 *

16 LSB (1.02-05)
SUBADDRESS: 10110 VORD: 111-08
SIGNAL NAME - X Gyro Randomness (deg/h)

DATA BIT DESCRIPTION

1 MSB (0.032768) (See Note)
2-15 *

I (' l," It ( I. (IL r, )

Note: If 111-09 correlation time is 0 minutes, the N58 is Deg/square root
hour and 111-08 represents random volk.

SUBADDRESSz 10110 VORD: 111-09
SIGNAL NAME - X Gyro Correlation Time (min)

DATA BIT DESCRIPTION

1 NSB (327.68)
2 *

3-15 *
16 LSB (0.01)
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SUBADIDRSS: 10110 WORD: 111-10

SIGNAL NAME - Y Gyro Randomness (deg/h)

DATA BIT DESCRIPTION

1 iSB (0.032768)(S.e Note)
2-15 *

16 LSB (1.OE-06)

Note: If III-Il correlation time is 0 minutes, the NSB is Deg/square root
hour and 111-10 represents random walk.

SUBADDRBSS: 10110 WORD: Ill-11

SIGNAL NAME - Y Gro Correlation Time (min)

DATA BIT DESCRIPTION

1 NSB (327.68)
2-15 *

16 LSB (0.02)

SUBADDRESS: 10110 WORD: 111-12

SIGNAL NAME - Z Gyro Randomness (deg/h)

DATA BIT DESCRIFrION

1 HSB (0.032768)(See Note)
2-15 *

16 LSD (I.OE-06)

Remarks: This vord can be considered as a white acceleration noise or
random walk velocity.

Note: If 111-13 correlation time is zero minutes, the NSB is Deg/square
root hour and 111-12 represents random walk.

SUBADORESS: 10110 WORD: 111-13

SIGNAL NAME - Z Gyro Correlation Time (min)

DATA BIT DESCRIPTION

1 MSB (327.68)
2-15 *

16 LSB (0.01)
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S SUBADDRESS: 10110 WORD: 111-14

SIGNAL NAME - XYZ Accelerometer Randomness (mg)

DATA BIT DESCRIPTION

SaMSB (0.32768)
2-15 *

16 LSD (l.OE-05)

SUBADDRESS: 10110 WORD: T11-15

SIGNAL NAME - X,YZ Accelerometer Randomness Correlation Time 'mtn)

DATA BIT DESCRIPTION

1 MSB (327.68)
2-15 *

16 LSB (0.01)

SUBADDRESS: 10110 WORD: 111-16
SIGNAL NAME - X Gyro Input/Quad Mass Unbalance (MUB) Uncertaint'
(RESERVED, SET T ZERO)

SUBADDRESS: 10110 WORD: 111-17
SIGNAL NAhE - Y Gyro Input/Quad Mass Unbalance (MUB) UncertaintyO (RESERVED, SET TO ZERO)

SUBADDRESS: 10110 WORDs Ill-18
SIGNAL NAME - Z G n Inut/Quad Mass Unbalance (MUB)_.Uncertanty
(RESERVED, SET TO ZERO)
SUBADDRESS: 10110 VORD: 111-19

SIGNAL NAME - X,Y Platform Tilt (Ground Align) Uncertainty (arc sec)

nATA fTT DfR'CRTPTTON

I MSS (32,768.0)
2-15 *

16 LSB (1.0)
Note: Updated at the ALIGN-TO-NAV transition.

SUBADDRESS: 10110 WORD: 111-20

SIGNAL NAME - Z Platform Azimuth (Ground Align) Uncertainty (arc sec)

DATA BIT DESCRIPTION

1 MSB (32,768.0)
2-15 *

16 LSB (1.0)

Note: Updated at the ALIGN-TO-NAV transition.S
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SUBADORESS: 10110 WORD: I11l-21
SIGNAL NAME - XjYlZ Accelerometer Nonorthogonality Uncertainty (arc see)

DATA BIT DESCRIPTION

I MS9 (32,768.0)2-15*
16 LSB (1.0)

SUBADDRESS: 10110 WORD: 111-22
SIGNAL NAME - (RESERVED, SET TO ZERO)

SUBADDRESS: 10110 WORD: 111-23
SIGNAL MAKE - (RESERVED, SET TO ZERO)

SUBADDRESS: 10110 WORD: 111-24

SIGNAL NAME - XYZ Gyro Misalignment Uncertain!•y (arc sec)

DATA BIT Dnr ;': I I1'sIN

L HSB (32,768.0)
2-15 *

16 LSB (1.0)

SUBADDRESS: 10110 WORD: 111-25
SIGNAL NAME - (RESERVED, SET TO ZERO)-S

SUBADDRESSi 10110 WORD: 111-26
SIGNAL NAME - (RESERVED, SET TO ZERO)
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S Block ID: 112 Refresh Rate - As Required Transmission Rate = As
Required
SUBADDRESS: 10111 WORD: 112-01
SIGNAL NAME - RESERVED

SUBADDRESS: 10111 WORD: 112-02

SIGNAL NAME - Accelerometer Scale Factor Asymetry(PPM)

DATA BIT DESCRIPTION

1 MS8 (3,276.8)
2-15 *

16 LSB (0.1)

SUzADDRESS: 10111 WORD: 112-03
SIGNAL NAME - Gravity Compensation
(RESERVED, SET TO ZERO)

SUBADDRES 10111 WORD: 112-04
SIGNAL NAME - Gravity Compensation Correlation Distance
(RESERVED, SET TO ZERO)

* SUBADDRESS: 10111 WORD: 112-05
SIGNAL NAME - X Gjro Trending
(RESERVED, SET-To ZERO)

SUBADDRESS: 10111 WORD: 112-06
SIGNAL NAME - Y Gyro Trending
(RESERVED, SET TO ZERO)

S
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SUBADDRESS, 10111 WORD: 112-07SIGNAL NAME - Z yrTrending
(RESERVED, SET TOZER

SUBADDRESS: 10111 WORD 112-08SIGNAL NAME - XG v
(RESERVED, SET-OV Zy---

SUBADDRESS: 10111 VORD: 112-09SIGNAL NAME - WX Gro WarrL-up Correlation Time(RESERVED, SET--O ZERO)

SUBADDRESSZ 10111 VORDz 112-10SIGNAL NAME - 1Y varm-uW
(RESERVED, SET TO ZRW6i--

SUBADDRESs: 10111 VORD: 112-11SIGNAL NAME - Y•G-u_ Correlation Time(RESERVED, SET-Tgy

SUBADDRESSs 10111 WORD: 112-12
SIGNAL NAME - Z Gyro /arw-u
(RESERVED, SET-" --

SUBADDRESS: 10111 WORD: 112-13 SSIGNAL NAME - Z Gyro Varm-up Correlation Time(RESERVED, SET-
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S SUBADDRESS: 10111 WORD: 112-14

SIGNAL NAME - Accelerometer Warm-up (mg)

DATA BIT DESCRIPTION

1 MSB (32.768)
2-15 *

16 LSB (0.001)

SUBADDRESS: 10111 WORD: 112-15

SIGNAL NAME- Accelerometer Warm-up Correlation Time (min)

DATA BIT DESCRIPTION

1 MSB (327.68)
2-15 *

16 LSD (0.01)

Block ID: 113 Refresh Rate - As Required Transmission Rate - As
Required

SUBADDRESS: 11000 WORD: 113-01
SIGNAL NAKE - Max normal rate for X precision torquing5 (RESERVED, SET TO ZER[)

SUBADDRESS: 11000 WORD: 113-02
SIGNAL NAME - Max normal rate for Y precision torquing
(RESERVED, SETTOZR

SUBADDRESS: 11000 WORD: 113-03
S• NAI. NAME Max mim.I intle fo. Z pmieinlo o tom(pi Itg
(HI:RFSHV:I), SETr 'rTO •1E)D

SUBADDRESS: 11000 WORD: 113-04
SIGNAL NAME - Max slavig rate for X coarse sieving
(RESERVED, SET-TO ZERO)

SUBADDRESS: 11000 WORD: 113-05
SIGNAL NAME - Max sleving rate for ' coarse sleving
(RESERVED, sE-r'TO ZRO)

SUBADDRESS: 11000 WORD: 113-06
SIGNAL NAME - Max sleving rate for Z coarse sleving
(RESERVED, SET TO ZERO)
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SUBADDRESS: 11000 WORD: 113-07

SIGNAL NAME - Position of the Specific Force Origin in Xr (in)

DATA BIT DESCRIPTION -*
1 Sign Bit
2 MSB (16.384)

3-15 *
16 LSB (0.001)

Remarks: Refer to definitions of specific force origin (Section 6.4) and
the chassis frame (Section 6.4.7).

SUBADDRESS: 11000 WORD: 113-08

SIGNAL NAME - Position of the Specific Force Origin in Yr (in)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (16.384)

1-15 *
I, (s01 .01 ( .• )l

Remarks: Rtfer to definitions of specific force origin (Section 6.4) and
the chassis frame (Section 6.4.7).

SUBADDRESS: 11000 WORDt 113-09

SIGNAL NAME - Position of the Specific Force Origin in Zr (in)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (16.304)

3-15 *
16 LS8 (0.001)

Remarks: The position of Specific Force Origin shall be defined as the
distances along the Xr, Yr, Zr Axes.
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S SUBADDRESS: 11000 WORD: 113-10

SIGNAL NAME - Gyro Orientation About Zb, Kamm Zo (pi rad)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (0.5)

3-15 ,
16 LSB (3.05176E-05)

Remarks: The orientation of the instrument axes shall be defined relativeto the sensor coordinate frame Xs, Ys, Zs. For a strapdovn system, thesensor coordinates are defined to be identical to the aircraft body frameXb, Yb, Zb. Euler angles shall be used to define the requisite orientationof the Xo,Yo, Zo instrument frame. These angles shall be called gSam Xo,gamma Yo, gamma Zo. The order of rotation shall be gamm Zo abo,ýt Zs,gamma Yo about the new Ys axis, and gamma Xo about the final Xs axis.

SUBADDRESS: 11000 VORD: 113-11

SIGNAL NAME - Gyro Orientation About Yb, gmma-Yo (pi rad)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (0.5)

3-15 ,16 LSB (3.05176E-05)

Remarks: See Remarks Word 113-10.

SUBADDRESS: 11000 WORD: 113-12SIGNAL NAME - Gyro Orientation About Xb, gamm Xo (pi rad)

DATA BIT DESCRIPTION

1 Sign Bit
2 ISB (0.5)3-15 ,

16 LSB (3.05176E-05)

Remarks: See Remarks Word 113-10.

S
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SUBADDRESS: 11000 WORD: 113-13
SIGNAL NAME - Accelernmeter Orientation About Zb, gamma Za (pi rad)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (0.5)

3-15 *
1.6 LSB (3.05176E-05)

Remarks: See Remarks Word 113-10.

SUBADDRESS: 11000 WORD: 113-14
SIGNAL NAME - Accelerometer Orientation About Yb, gamma Ya (pi rad)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (0.5)

3-15
16 LSB (3.05176E-05)

Remarks: See Remarks Word 113-10.

SUBADDRESS: 11000 WORD: 113-15
SIGNAL NAME Accelerometer Orientation About Xb, gamma Xa (pi rad)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (0.5)

3-15 *
16 LSB (3.05176E-05)

Remarks: See Remarks Word 113-10.

SUBADDRESS: 11000 WORD: 113-16

SIGNAL NAME - Terminal Address

DATA BIT DESCRIPTION

1 MSB
2 *
3 *
4 *

5 LSB
6-16 0
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S SUBADDRESS: 11000 WORD. 113-17

SIGNAL NAME - Orient Status Word

DATA BIT VALUE DESCRIPTION

00 Orient OFF/Boresight OFF (Default)
1-2 01 Prohibited (No~t 1)

10 Orient ON/Boresight OFF
11 Orient ON/Boresight ON

00 0 Degree Roll Orientation (Default)
3-4 01 90 Degree Roll Orientation

10 180 Degree Roll Orientation
11 270 Degree Roll Orientation

00 0 Degree Pitch Orientation (Default)
5-6 01 90 Degree Pitch Orientation

10 180 Degree Pitch Orientation
11 270 Degree Pitch Orientation

00 0 Degree Yaw Orientation (Default)
7-8 01 90 Degree Yaw Orientation

10 180 Degree Yaw Orientation
11 270 Degree Yav Orientation

9 0 Entered Data Compare PASS (Note 2)
1 Entered Data Compare FAIL

10 0 BoresIght D3ta Store COMPLETE
1 Boresight Data Store INCOMPLETE (Note 3)

11 0 Basic Orientation WITHIN RANGE (Note 4)
1 Basic Orientation OUT OF RANGE

I1 1- l%. ý 111hI A ig lee UITII1N InAN4V 4Ng•aIc
Sllq-t c.ýI hl Aiifilc , 011l Air nAN%.tt

13 0 Total Orientation WITHIN RANGE (Note 6)
1 Total Orientation OUT OF RANGE

14 0 Function Reserved
15 0 Function Reserved
16 0 Function Reserved

Remark: Default values represent functions or conditions vhich shall be
assumed by INU upon pover-up unless othervise programmed.
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Note 1: This value represents a prohibited command and shall not be
permitted. Atterpt to enter this command shall invoke an "illegal command"
error.

Note 2: This bit shall be set subsequent to any data entry (via data bus
or hardware HUX Data read) command when the compare option Is specified.
This bit shall be set to logic 0 if the compare was successful, logic I if
the compare was unsuccessful.

Note 3: This bit shall be set to logic 1 under the followi~ng conditions:

a. Upon receipt of a command enter boresight angles via the data bus
in vords D01-04, )01-05, AND I01-06. The bit shall remain set until
successful completion of storage of all boresight angles, at which time it
shall be reset to 0.

b. Upon the first occurrence of a command to store any boresight angle
via hardware KUX Data Read subsequent to the bit having been reset. The bit
shall remain set throughout any subsequent operation until sufficient
commaAds to store all remaining bits of the particular boresight angle havy
been successfully executed, at which time it shall be reset.

This bit shall be rest to logic 0 upon successful completion of HUX Data
angle storage, upon command to clear all angles, and upon completion of
data bus angle storage. Enable boresight function shall not be permitted
while this flag is set.

Note 4: This bit is set to 0 when commanded orientation can be
accommodated by the INU without performance degradar ,n. Bit is set to 1
if INU cannot accommodate commanded orientation.

Note 5: This bit is set to 0 when stored boresight angles can be

accommodated by INU irrespective of orientation. Bit is set to 1 if INU
cannot accommodate the commanded boresight angle(s).

Note 6: This bii is set to 0 when INU can accommodate total commanded
orientation (basic orientation plus boresight correction). Bit is set to 1
if INU cannot accommodate total orientation without performance
degrad"'tion.
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6 SUBADDRESS: 11000 WORD: 113-18
SIGNAL NAME - Roll Boresight Correction Angle (pi red)

DATA BIT DESCRIPTION
I Sign Bit
2 NSD (0.25)

3-15 *
16 LSB (1.52588B-05)

Remarks: Boresighting offsats of the chassis shall be characterized as
rotations of the chassis reference frame Xr,Yr and Zr to the standard
orientation relative to the roll, pitch, and azimuth axes of the vehicle
Xb, Yb, Zb. The standard orientation shall be: Roll out the nose of tne
aircraft, Pitch out the right ving of the aircraft, and Azimuth (Yav) out
the belly of the aircraft.

SUBADDRESS: 11000 WORD: 113-19

SIGNAL NAME - Pitch Boresight Correction Angle (Pi red)

DATA BIT DESCRIPTION

1 Sign Bit
2 HSB (0.25)

3-15
16 LSB (1.52588E-O5'

Remarks: See Remarks Word 113-18.

SUBADDRESS: 11000 WORD: i13-20

SIGNAL NAME - fav Boresight Correction Anf le (pi red)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (0.25)

3 15 *
16 LSB (1.52588E-05)

Remarks: See Remarks Word 113-18.

S
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SUBADDRESS: 11000 WORD: 113-21

SIGNAL NAME - Position of INU CG Along Xr (in)

DATA BIT DESCRIPTION

1 Sign Bit
2 MSB (8.0)

3-15 *
16 LSB (4.88281E-04)

Remarks: The reference position of the mount diamond pin is the center
of th. pin as it emerges forvard from the mounting surface at the rear of
the rack.

SUBADDRBSS: 11000 WORD: 113-22

SIGNAL NAME - Position of INU CG Along Yr (in)

DATA BIT DEI;CRIPTION

1 Sign Bit
2 MSB (8.0)

3-15 *
16 IsII (1,.RRf R 0/4)

Remarks: See Remarks Word I1.,-21.

SUBADDRES3Z 11000 WORD: r13-23

SIGNAL NAME - Position of the INU CG Along Zr (in)

DATA BIT DESCRIPTION

I Sign Bit
2 MSB (8.0)

3-15 *
16 LSB (4.88281k1-04)

Remarks: See P?marks Word 113-21.

SUBADDRESS: 11000 WORDi 113-24

SIGNAL NAME - Weight of the INU (lb)

DATA BIT DESCRIPTION

1 MS8 (30.0)
2-15 *

16 L.SB (9.15527E-04)
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Block ID: 114 Refresh Rate: As Required Transmission Race: As Required

SUBADDRESS: 10100 WORD: 114-01
SIGNAL NAME: INU Status

DATA BIT DESCRIPTION

1-16 * (All zeros for normal INU
operation IAW para 60.4.3.5)

SUBADDRESS: 10100 WORD: 114-02
SIGNAL NAME: INU Vendor

DATA BIT DESCRIPTION

1-16 * (IAV Note I of word 107-32,
page 188)

SUBADDRESS: 10100 WORD: 114-03
SIGNAL NAME: Mode Word

DATA BIT DESCRIPTION

1 MSBE
2-4 * (Function Select Code,

see Note 1)
5 LSA
6 MSB

7-9* (Function Select Code,
see Note 2)

10 LSB
11 MSB

12-14 * (Function Operating Code,
see Note 3)

15 ISB
16 Log ic "0"

Note 1: Echo of DO1-O1 (Bits 2-6), Function Select Code; these bits (1-5)
shall indicate the last commanded mode.

Note 2: INU acknowledge of DO1-01 bit 2-6. Function Select Code is
received for a least one second (See DO1-01, Note 2)

Note 3: Present operational mode of the INU. Function Operating Codes are
defined with the same five bit binary code as used for Function Select
Codes (See D01-01, Note 2).

0
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SUBADDRESS: 10100 WORD: 114-04

SIGNAL NAHE: SRU Failure Indicator

DATA BIT DESCRIPTION

1-16 * (See Notes)

Note 1: Each data bit shall represent an SRU/assembly of the INU. Thedescription of the failed SRU shall be contained in the appropriate
technical manual.

Note 2: All zeros for normal INU operation.

Note 3: Indicate all SRU's that may have failed. Maintain this actionuntil cleared via a maintonance action (same as maintenance action vhich
clears the BITE Summary W, ds).

SUBADDRESS: 10100 VORD: 114-05 thru 114-10
SIGNAL NAME: RESERVED

?IJBADDRFSS: 10100) WORID, I.11, I thll 114 l1
SIGNAL NAME: Contractor Unique

4
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70.0 OPERATOR INITIATED BIT MODE

70.1 Introduction. Supplemental tests initiated by the operator shall be
executed upon receipt of a binary Function Select Code 01001 in word 1 of
the generalized C9)U message DO1. This mode provides the opportunity for
unique contractor testing with BIT and also provides interface tests of
analog outputs vhich will be visible on flight instruments.

70.2 Test Mode Software Functions. The system vill always come up through
a normal system Initiallzation prior to entering the TEST mode unique
functions. This includes Power-on, BIT and 1553 MUX initialization. Once
the TEST mode has been entered, the BIT software shall continue to receive
Mode Control data for an indication of when to exit the mode. If the
Gyrocompass Alignment segment has been started before another valid mode is
commanded the INU shall retain alignment information already calculated to
be used in the new alignment mode selected or in a selected valid
navigation mode. All digital data equating to the analog functions
presented in this mode shall be available on request to the INU using the
normal protocol established by this specification. There may be unique
contractor test!ng throughout the TEST mode period of 18 minutes but visual
displays on flight instruments must follow a prescribed pattern. The TEST
mode is broken In'o the folloving phases:

TIME TEST MODE _PHASE (Note I)

0 - 30 seconds System Initialization
30 seconds - 6.5 minutes Interface Test Sequence
6.5 - 15 minutes (Note 2) GC Alignment/NAV Ready
15 - 18 minutes Contractor Unique Testing/

TEST Node Complete

NOTES: 1. Periodic BIT tests will be run in all phases of the TEST mode.
2. This phase of the TEST mode will continue until NAV READY (Full

Performance Gyrocompass Align) is obtained or until a total of
15 m-n. in the TEST mode, whichever occurs first.

70.3 System Initialization. This 30 second period shall be used by the
contractor to perform unique" initialization testing and to set up the
initial conditions for the analog and digital interface testing described
in the following paragraphs. The interface initialization shall be as
follows:

Sýinal Initialized Output

Pitch, Roll, Nag Hdg, Re1Brg 0 degrees
Attd Good, Hag Hdg Good Not valid/off
Body Rates 0 deg/sec
Range 000 mli:
Course Deviation Null
TO/FROM Null/off

These signals/discretes; shall be initialized a minimum of 5 seconds prior
to entry into the interface test phase.
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70. 4 Interface Test Sequence. Signals/discretes shall be output asdefined below. The digital equivalent signals shall also be set such that
if proper bus protocol is used they way be accessed simultaneously with theanalog outputs. When a sleving type command is issued for the analog
testing of pitch, roll and heading the slew rate shall be available as a
body rate on the digital bus for the respective axis being tested.

Time Sequence
Signal/discrete (analog/digital) From Start if Segment

Attitude Good Meg Rdg Good
VaiTd Not valid 0- 4 sec
Valid Valid 4 - 8 sec
Not valid Valid 8 - 12 sec
Not valid Not valid For rest of segment

Pitch/Pitch rate

Slew at 50 /sec to 900 17 - 35 sec
Hold 5 sec8nds 35 - 40 sec
Reset to 00 and hold 5 •sec 40 - 45 sec
Slev at -5 /sec to -900 45 - 63 see
Hold 5 sec and reset to 63 - 68 see

Roll/Roll rate
Slew at 50 /sec to 18O° 68 - 104 see

Hold 5 sec8 nds 0 104 - 109 see
Slew at -5 /see to 0 109 - 145 sec
Hold 5 see, Shen set pitch

& roll to 0 145-150 sec

Hag Hdg/YAW rate

Slev at 100/sec to 1800 150 - 158 sec
Hold 5 secoods 168 - 173 see
Slew at -10 /see too 00 173 - 191 sec
Hold 5 seconds 191 - 196 see

Relative5 Bearinj

Slew at 100/sec to 1800 198 - 214 sec
Hold 5 secogds 0 214 - 219 sec
Slew at -10 /sec to 0 219 - 237 see
Hold 5 seconds 237 242 sec
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70.4 (CON'T)

Signal/discrete (analog/digital) r-om-tart o°Saesent -4

Range

Step individual --ange digits
from 000 to 009 :o 010 to 090 242 - 296 sec
to 100 to 900 to 000 at a
2 sec/step rate
Hold 5 seconds 296 - 301 sec
Step range digits collectively
from 000 to Ill to --- 999 to 000 301 - 321 sec
at a 2 sec/step rate
Bold 5 seconds 321 - 326 sac

Course Deviation

Step course deviation bar
from null to *PS to +1/2FS
to null to -l/2FS to -FS 326 - 344 sec
to null at a 3 sec/step rate
Hold 5 seconds 344 - 349 sac

TO/FROM

Step TO/FROM flag from
null to TO to FROM to null 349 - 355 sec
at a 2 sec/step rate
Hold 5 seconds 355 - 360 sec

END of Interface test mode
Time in Test is 6.5 minutes
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4 70.5 Gyroeompass Alignment in Test Hode. A normal Gyrocompass alignment
shall be performed at thl completion of- the Interface Test Sequence (6.5
minutes after entry into the TEST mode). At this time, the TIME IN ALIGN
clock shall be started. Allowance shall be made for present position to be
enterod anytime in the first 8.5 minutes of the TEST mode. If Present
Position is entered after P.5 minutes in Test Mode (2 minutes into GC
Alignment) the TTHE IN ALIGN counter shall be reset and the Time in TEST
Mode counter bhall be reset to 6.5 minutes. All flags, discretes, 1553 MUX
operation, etc., shall be driven as though the INU was per::orming a normal
gyrocompass alignment. If the alignment is successful vithin 8.5 minutes
ol entry into Align, 106/108 word I bit 16 (NAV ready) shall be set. If
the GC Alignment Is unsuccessful the INU status relating to failures shall
be reported in I06/108 word 1 (NAV ready, bit 16 shall not be set). Also,
INU failures shall be reported in BIT records stored In miscellaneous word
2 (for depot use) and miscellaneous word 1 (for BIT history).

70.6 Contractor Unique Testing In Test Mode. The lht three minutes of
the Test"Mode (15 to 18 minu is ei-esgrve- for contractor unique testing
of the INU in order to meet the fault detection requirements of Pare
3.2.1.10J. The INU shall not degrade a successful CC aUlignment
(accomplished via Pare 70.5) by any unique temting done Il the last three
minutes of test mode. All status and validity flags shall .ie reset to sero
(indicating that the TEST NODE has completad) as appropriate, during tht
final threm minutes of the TEST NODE to . consistent with the digital and
analog output data. The 106/108 Word I Bit 10 shall be set or reset after
a totsl of 18 minutes have elapsed since entry into the test mode. The INU
BIT Statup shall be updated relating to miscellaneous word 2 (for depot
use) and miscellaneous word I (for BIT hfstdry).
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GLOSSARY

AC Alternating Current
A/C Aircraft
ADI Attittide Direction Indicator <,*
Amp-sec Amperes - second
ATT Attitude
AZ Azimuth
BATH Best Available True Heading
BCD Binary Coded Decimal
BIT Built-In-Test
BNR Binary
§RG Bearing
C Degrees Celsius

CADC Central Air Data Computer
CAL Calibri.tion
CBG Aircratt Body frame to local Geodetic frame
CBN Aircraft body frame to Navigation frame
CC Central. Computer
CDU Control Display Unit
CEP Circular Error Propable
CFT C(ombIi.d EivI, oiment To:t:Itng
Cm centimeter
CNE Navigation frame to Earth Centered - Earth fixed frame
CNG Navigation frame to local Geodetic frame
CSN Sensor frame to Navigation frame
Cum Cumulative
CU Clockw ise
DC Direc. Current
DCH Direction Cosine Matrix
deg degree
DEST Destination
E East
ECS Environmental Control System
ENI Electromagnetic Interference
ER Established Reliability
ERT Equipment Repair Time
F3 Form, Fit and Function
FC Flight Control
FD Failures Detected
FFI Fals! Failure Indication
fps feet per second
ft feet
g unit of gravity
GC Gyr( Compass
GPS Global Positioning System
h hour
Hdg Heading
HOL High Order Language
HSI Horizontal Situation Indicator
HUD Heads-Up-Display
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0 GLOSSARY (Cont.d)

Hz Hertz
tAW In Accordance With
INU Inertial Navigation Unit
INS Inertial Navigation System
I/O Input/Output
km kilometer
kHz kilohertz
L/L Latitude/Longitude
Lat/Long Latitude/Longitude
lbs pounds
LMD Left Miscellaneous Display
LRU Line Replaceable Unit
LSB Least Significant Bit
LSC Least Significant Character
LDS Least Significant Digit
LSP Least Significant Part
M meter
H Mach number
Hag Magnetic
mg milli g (unit of gravity)
MH Magnetic Heading
MHz Megahertz
min minute
MISC Miscellaneous
HP, Markpoint
ms millisecond
MSB Most Significant Bit
MSC Most Significant Character
HSD Most Significant Digit
NSP Most Significant Part
HTBF Mean Time Between Failures
HUB Mass unbalance
MUX hultiplex
MV Magnetic Variation
N North
N/A Not Applicable
NAV Navigation
nmi nautical mile
OPP Operational Flight Program
p/po Ratio of ambient static pressure to standard sea level pressure
pi rad pi radians
PPOS Present position
PSD Power Spectral Density
psia pounds per squared inch absolute
PVT Production Verification Test
rad radians
RDY Ready
REF Reference
RER Radial Error Rate
rho/rhoo Ratio of ambient air density to standard sea level air density0
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GLOSSARY (Cont'1d.

R.H. VRT Right Hand With Respect To
RND Right Miscellaneous Display
1MS Rooý Mean Squared
RT Receive - Transmit
S South
a second
SE Support Equipment
see second
SH Stored Heading
SOP Safety Of Plight
Sph Spheroid
SRU Shop Replaceable Unit
STBY Standcy
STR-PT Steezing Point
TH True Heading
TBD To Be Determined
TH True Heading
TTL Transistor Transistor Logic
T/R Transmit/Receive
IjTH Universal Transverse Mercator
VA VoI !. Amlp•rts
VAC Volts AC
VVC Volts DC
V VWest
VGS World Geodetic Survey
VP Waypjint
VRT With Respect To
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DEPARTMENT OF THE AIR FORCE
WRIGHT LABORATORY (AFMC)

WRIGHT-PATTERSON AIR FORCE BASE OHIO

9 Dec 97

MEMORANDUM FOR Defence Technical Information Center/OMI
8725 John J. Kingman Road, Suite 0944
Ft. Belvoir, VA 22060-6218

FROM: WL/DORT, Bldg 22
2690 C St Ste 4
Wright-Patterson AFB, OH 45433-7411 .

SUBJECT: Notice of Changes in Technical Report(s) ADB 165 119

Please change subject report(s) as follows:

Per the OPR at OL-AAC/LIIRN, Steve Cox (DSN 336-7727) the above listed
report can be changed in distribution to: Statement A, Approved for Public
Release, distribution unlimited.

JO PH BURKE, Team Leader
STINFO and Technical Editing
Technical Information Branch
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